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INTRODUCT ION

This project was undertaken to identify and quantify munitions-unique
compounds in wastewaters associated with the manufacture of RDX, HMX,
and special formulations of these two high explosives at Holston Army
Ammunition Plant (HSAAP). Such compounds could potentially reach the
environment. Data so obtained would assist the U. S. Army Medical Bio-
engineering Research and Development Laboratory to assess the environ-
mental hazard of these compounds.

The overall project was divided into two phases having the following
specific objectives:

Phase I - Identify the waste stream organic pellutants unique to
RDX/HMX menufacturing and processing.

Phase II - (a) Standardize analytical methods for determining organic
components in RDX/HMX waste streams.
(b) Determine the decomposition rates (hydrolysis) of the
potentially toxic compounds and verification of their
persistence in receiving waters.

The objectives of Phase II were modified through the course of the project
so that the final phase consisted of:

(a) Isolation of concentrates for identification of constituents by an
independent laboratory under contract to USAMBRDL.

(b) Development and evaluation of analytical methods for chemicals identi-
fied and monitoring of ef“luents and receiving waters (Holston River)
over an extended period.

The major emphasis of Phase I was to identify the constituents of the RDX
and HMX process wastewater contributing the largest wasteload to the in-
dustrial sewer. These streams were less diluted with cooling water than
the outfalls; thus, the constituents were at higher concentrations than
would otherwise be available. Subsequent work in Phase II made use of the
concentrated stream to provide isolates for identification and used the
diiute outfalls and the river for final methods development and monitoring
of identitied constituents.

Holston Defense Corporation 1 Kingsport, Tennessee
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BACKEROUND
General

A meeting was held at Holston Army Ammunition Plant (HSAAP) on January 28,
1974 with representatives from the U. S. Army Armament Command (ARRCOM), ;
Holston Army Ammunition Plant (HSAAP), Holston Defense Corporation (HDC), E
and Environmental Quality Division of USAMBRDL (U. S. Army Medical Bioengi- H
neering Research and Development Laboratory) to: (1) advise all concerned 1
agencies of the need for special toxicological work to provide a data base ;
for materials unique to munition plants; (2) express the urgent need for
expadiant responses in the initiation, processing, and implementation of
funding and contractual mechanisms for procuring required support; and (3)
solicit Holston's assistance in performing chemical studies on HSAAP Yastes,
an essential prerequisite to initiation of the toxicological studies.

A need was indicated for special chemical studies to define the potentially
toxic components of the wastes unique to RDX/HMX manufacture and stated that 1
the chemical study was on the critical path of the overall projectand that <
delays in the characterization of waste streams would result in similar !
delays in the toxicology work. \

8 LD B St

The assistance of Holston Defense Corporation in performing the work was
pursued in great detail. The uniqueness of the wastes and Holston's cap-
ability for providing the analytical expertise and technology supported
the opinion of the Surgeon Generals Office representatives that Holston
was best qualified to conduct the chemical studies.

Holston Army Ammunition Plant (HSAAP)

Holston AAP is a government-owned contractor-operated (GOCO) instailation H
under the jurisdiction of the U. S. Army Armament Command. The Holston H
Defense Corporation, a subsidiary of Eastman Kodak Company, is the operating
contractor of the plant. The mission of HSAAP includes the manufacture of
high expiosives and chemical material as assigned and to handle and store
for other government agencies, strategic and critical materiais as directed.
RDX and HMX and formulations (using ciiemical additives or TNT) are the only :
high explosives manufactured at the plant. HSAAP is the oni~ facility in :
the DOD available for and engaged in the manufacture of nitramine based high
explosives.

S K

HSAAP consists of two plant areas, Area A and Area B, on the Holston River.
The two plants are connected by a land corridor (approximately 6miles in
lquth)don which is located connecting cheniical pipelines and intra-plant
railroad.

The operations at Area A provide for the manufacture of acetic anhydride 5
and the concentration of weak acetic acid, recovered at Area B, to yieid i

Holston Defense Corporation 2 Kingsport, Tennessee
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glacial acetic acid. The operation at Area B consists of explosives manu-
facturing, nitric acid manufacturing, and recovery of weak acetic acid.
This report concerns only the explosive manufacturing at Area B, because of

the uniqueness of the operation.

The explosive manufacturing consists of 10 RDX/HMX production Tlines for full
mobilization. During this work only two 1lines, one each RDX and HMX were in
operation. A flow diagram of the RDX/HMX manufacture process including its
relationship to the nitric acid, organic acids (Area A), and acetic acid
recovery (Primary Distillation) are shown in Figure A-1.* A schematic of

a "line" facility is given in Figure A-2.

The primary source of nitramine pollutants in wastewater is the dewateri:-
process at the H-Building, and Timited amounts of dewatering at a G-Builc-
ing. A second souice of nitramine and TNT pollutants occurs as the result
of decanting water from molten castables (Composition B, Cyclotols, Octols,
and Composition B-4) at the incorporation buildings. Presently, the indus-
trial wastewaters exit the buildings to an interceptor sewer system which
releases the materials to the river without benefit of treatment. The con-
struction of a central wastewater treatment facility to serve both Area A
and Area B has begun. A1l industrial wastewater will be processed through
the plant, which is expected to be operable by late 1982.

* A11 figures and tables for the main body of this report are given in
Appendix A.

Kingsport, Tennessee
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CONCLUSIONS

Sensitive analytical methods were developed for the direct determina-
tion of RDX, HMX, TAX, SEX and TNT in wastewater. Reverse Phase HPLC
and direct injection of the aqueous sample extended the statistical
Tower detection T1imit for each component to less than 65 ng/1.

RDX, HMX, TAX, and SEX were the only nitramines detected in waste-
water at HSAAP. TNT was also detected in the wastewaters. The com-
ponent concentration ranges were as follows in the effiuents over six
weeks of monitoring. .

mg/1
RDX 0.110 to 16.02
HMX 0.090 to 3.36
TAX 5.24 maximum
SEX 2.03 maximum
TNT 2.07 maximum

RDX and HMX were the only nitramines detected in river water approxi-
mately one mile below the last plant effluent. The concentrations of
79 and 67 ug/1 were much higher than should have been obtained based
on mass quantities and river flow. This is attributable to incomplete
mixing of effluents in the river.

Four compounds, unrelated to nitramines or nitroaromatics, were iden-
tified in cyclohexanone wastes that may originate during recrystall-
ization of RDX. The compounds are:

2 hydroxymethylcyclohex. none

spiro-1-oxocyclohexane-2,2', 3', 4', 5', 6', 7', 8' -hexahydro-benzo-b-

pyran
2-(2-cyclohexenyl) cyclohexanone

2-(1-cyclohexenyl) cyclohexanone

Components having equivalent retention times by gas chromatography were

detected in the effluent and Holston River. However, the consistency
of concentrations in all samples suggests that the responses were not

unique to nitramine manufacturing operations as they probably are formed
when cyclchexanone is heated and may be present as impurities in purchased

solvent.

Holston Defense Corporation 4 Kingsport., Tennessee
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EXPERIMENTAL AND DISCUSSION
EXPERIMENTAL! - Phase I

Sample Collection

A review of active production buildings was performed and the following
points chosen as representative of RDX and HMX manufacturing buildings
contributing pollutants to HSAAP Waste Streams: (a) outfalls from prod-
uction lines 6 and 7 (one outfall designated Lines 6-7), (b) outfalls
from production Tines 1 through 5 (one outfall designated Lines 1-5) and
(c) catch basins at the following production buvildings: E-6, E-7, G-3,
G-6, H-6, and H-8. (Figure A-2, schematic of Typical Production Line.
The alphabetical character prefix refers to the building tvpe and the
numerical suffix designates the Tine in which the building is located.)

Grab samples were obtained and stored in pclyethylene bottles until they

could be concentrated. No special storage conditions were employed. Pre-

liminary results of chromatography screening of cor.centrates showed very

few components from these points prompting further review of potential

sampling points. Considering the large dilution factor caused by process

cooling water in the main outfalls, various process contributions of pollu- :
tants, and sample concentration time requirements, it was expedient to #
sample the "dewatering" (of RDX and HMX slurries) precess streams which :
are the major sources of nitramine pollutants in HSAAP's waste streams.

Samples of the "dewater" filtrate were taken from the overflow of the

settling tanks at Building G-6 (HMX) and Building H-7 (RDX) for final

concentration and subsequent fractionation.

Sampling points are shown in Figure A-3. 3

Sample Concentration

It is widely known that activated carbon will absorb organic compounds

quite efficiently from water, particularly when such compounds are present
in low concentrations aud are only slightly soluble. A feasibility test

was performed to provide an indication of the applicability of this tech-
nique to removing organic compcunds from the RDX and HMX waste water samples
selected for treatment.

Activated carbon (Pittsburgh Activated Carbon, Type CAL, Grade 12 x 40)
in 3 0.61 m x 50.8 mm (3 ft. x 2 in.) glass column was used in attempts :
to adsorb selected organic compounds {acetic acid and cyclohexanone) from L]
aqueous solution. Total carbon analyses of the starting material and the f
liquid after it had been passed through the column showed 80% of the added i
organic compounds were adsorbed ¢.. the activated carbon. However, neither
solvent washing nor Soxhlet extraction techniques proved to be effective
in recovering the organic compounds from the type of activated carbon
available at the time this experiment was performed.

Holston Defense Corporation 5 Kingsport, Tennessee
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Liquid-1iquid (countercurrert) extraction, another widely used sample con-
centration technique was investigated for applicability to RDX and HMX
wastewaters, Several solvents with densities yreater than and less than
that of water were considered,as solubilities of RDX and HMX in various
solvents were reviewed.

Solubility data showed that RDX and HMX are only slightly soluble in sol-
vents that are immiscible with water.3 Consequently, continuous Tiquid-
11quid extiraction did not appear to be an ideal method. The technique was
evaluated, nonetheless, because of potential capability for rapid treat-
ment of Targe volumes of water.

A specially designed 1iquid-liquid extraction apparatus was used to
extract organic compounds from wastewater. Ethyl ether was used as
the extraction medium. Two extracters were used to extract 8 liters
of wastewater simultaneously. The following wastewater sampies were
extracted.

(1) Lines 6-7 Outfall, 12 1iters extracted

22; Lines 1-5 Outfall, 12 liters extracted

3) Catch Basin Water from Production Buildings E-6 (HMX), E-7 éRDX), G-3
(RDX), G-6 (HMX), H-6 (HMX), H-8 (RDX) and filtered water, (8-20
1iters of each extracted).

Freeze Drying

The inadequacy of the liquid-liquid extraction method for extracting solids
in sufficient quantities led to efforts to freeze-dry waste water samples.
Excessive time was involved in freeze-drying of water samples; therefore,
only two sampling points, RDX dewater and HMX dewater streams, were chosen
since they would contain the highest concentrations of pollutants unique to
RDX/HMX manufacturing. Samples were taken of the overflow from the "de-
water" settling tanks for concentration by freeze-drying.

The freeze-drying apparatus, Virtis Model Nos. 10-131 and 10-117-A, con-
sisted of the following: vacuum pump, freeze drying chamber (8 port),
condensate trap, and freeze-drying flasks. The coolant used to freeze
samples and to trap water consisted of a dry ice and acetone mixture.
Approximately one liter of dewater yielded approximately 200 mg (0.2 grams)
of freeze-dried solids. These solids were submitted to E. I, DuPont Analy-
tical and Physical Meaiurements Services (subcontractor) for identification
analyses (Appendix B).

Holston Defense Corporation 6 Kingsport, Tennessee
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Evaporation

A steam-heated, rotary vacuum evaporator was also used to concentrate
water samples because it provided more rapid removal of water than did
freeze drying. A comparison between freeze dried and evaporator-prepared
solids by liquid chromatography methods showed that significant thermal
degradation of components had not occurred in the steam-heated system.
This conclusion was arrived at by comparing chromatograms relative to
numbers of, and intensity of the component peaks.

Analytical Separalion and Identification

— — e —

The ether extracts from the Tiquid-liquid extraction method were analyzed
by gas chromatography using a Perkin Elmer Model 900 gas chromatograph.
Isothermal operations, helium carrier gas, and a flame ionization detector
were used. The columns used for chromatographing the samples are listed
below:

(1) 10% UC-W-98 on Chrom G-AW-DMCS 0.61 m x 6.3 mmn (2 ft. x % in.) gliass
column

(2) 10% UC-W-98 on Porapak Q-S 0.91 m x 3.2 mm (3 ft. x 1/8 in.) stain-
less steel column

$3; Porapak R 1.83 m x 3.2 mm (6 ft. x 1/8 in.) stainless steel column

4) 1% Carbowax on Graphitized Carbon - 0.91 m x 3.2 mm (3 ft. x 1/8 in.)
stainless steel column.

A1l of the above columns were used in attempts to chromatograph the ether
extracts. Failures to obtain any GC responses indicated no volatile com-
ponents were extracted.

— e — e — — — " — . e — — ——

The ether extracts were also analyzed by liquid chromatography using a
Waters Associates Model 202 Liquid Chromatograph equipped with an ultra-
violet (UV) detector. A stainless Etee] column 0.15 m x 3.2 mm (6 in. X
1/8 in.) packed with Micro Partisil® using a solvent system of 15% aceto-
nitrile, 15% methylene chloride, and 70% hexane, was employed.

Solids recovered by vacuum evaporation of the water at 209C were tested in
Hpc Labqrator1es. Analyses (See Figures A-5 and A-6) consisted of fractiona-
tion using a Waters Associates 1iquid chromatograph equipped with a UV
detector and a gradient elution attachment. A stainless steel column,

0.1§ mx 3.2m (6 in. x 1/8 in.) packed with Micro Partisil was used. A
mobile phase solvent system of methanol, acetonitrile, and chloroform with
hexane as the gradient solvent, was employed. RDX dewater (Bldg. H-7) solids
were fractionated (Figure A-4) into 13 major fractions and the solvent eva-
porated at room temperature. HMX dewater (Building H-7) solids were frac-
tionated (Figure A-5) into 9 fractions. Infrared analyses were performed on

the RDX dewater fractiors (as time allowed) before submissions to the sub-
contractor, DuPont (Table A-1).

Holston Defense Corporation 7 Kingsport, Tennessee
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Infrared analyses were performed using either KBr discs or an oil mull
and a Beckman Model IR-10 infrared spectrometer.

Subcontract Work

The freeze dried solids were not tested at HDC. These solids and filtered
water extract were shipped to E. I. DuPont Analytical and Physical Measure-
ments Service for identification analyses. Also, a data package consisting
of infrared and NMR scans of available reference compounds and twelve re-
ference standard samples (Table A-2) were shipped to DuPont to aid in analy-
tical work. The report (DuPont Report No. 754-81) is attached {Appendix B).
Only RDX, HMX, TAX and SEX were identified in the fractions sent to DuPont
(Table A-3). Their work indicated possible presence of a compound contain-
ing acetyl and N-NO, functions, with a cyclic backbone in the RDX dewater.
This unidentified component probably was TAX as the compound may also exist
in ‘the RDX process.
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EXPERIMENTAL AND DISCUSSION
EXPERIMENTAL® - Phase II

Collaction of Samples

As determined in Phase I, the major sources of nitramine pollutarts in
HSAAP wastestreams were the filtrates ("dewater") from the aquenus RDX
and HMX slurries produced in the respective recrystallization processes.
Dilution of the filtrate was minimized by collection of samples of "de-
water" from the overflow of the settling tanks at Building G-6 (HMX) and
Building H-3 {RDX) "9X dewater (68.4 }) and HMX dewater (67.5 1) were
obtained from these buildings for final concentration and subsequent
fractionation.

Sample Concentration

Work in Phase I showed several methods of sample coucentration to be in-
adequate for nitramine compounds in RDX and HMX dewaters. A method em-
ploytny a microreticular resin (XAD-2 manufactured by Rohm and Haas) as
the adsorption medium was adapted to use on wastewaters. The resin was
washed with methanol ard placed in & glass column, 0.92 m x 7.6 cm (3 ft.
x 3 in.) with glass wool plugs on the bottom and top of the resin column.
The column was fil1led with sample and allowed to flow by gravity through
the resin, The organic components were desorbed from the resin by wash-
ing with a methylene chloride/acetonitrile (88:12 v/v) solution., Organic
compounds were recovered by evaporation of the solvent at room tempera-
ture in a laboratory hood. This method showed a 85% recovery efficiency
using knowr concentrations of nitramines. The RDX dewater solids were
obtained by passing 68.4 1 of dewater through 350 g of XAD-2 resin with
subsequent desorption with 4 1 of methylene chloride/acetonitrile (88:12,
v/v). Solids (22.5 g) were recovered by evaporation of the solvent at
room temperature. These were dissol ‘ed in acetonitrile for fractiona-
tion by HPLC. HMX dewater solids (13.9 g) were obtained from dewater
samples in the same manner.

Analytical Separation and Identification
RDX and HMX Dewater Solids

Fracttonation of the acetonitrile extracts of RDX dewater solids was per-
formed using a HPLC preparative method. A Waters Associates Model 202
Liquid Chromatograph equipped with an ultraviolet (UV) detector set at
280 nm and provistions for gradient elution was einployed. A stainless
steel column 30.5 cm x 12.7 mm (12 in. x 0.5 in.) packed with 5 micron
(mean particle size) LiChrosorb Si60 was used with a solvent system of
hexane (weak solvent) and acetonitrile/chloroform /2:3 (v/v) strong sol-
vent) in the gradient (solvent delivery) mode. A solvent flow rate of
7.0 ml/min was used with 1.4 m1 injection of the solution containing the
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solids at a concentration of 46.7 mg/ml. Eight fractions from each of
40 injecttons were collected using an automatic fraction collector. The
collected fractions were evaporated to dryness at room temperature in an
exhaust hood. Two of the 8 fractions, were judged to be minor components
based on the peak area percent (4.4) and weight (21 mg) of solids (2.5 g
injected) obtained after evaporation of the scivent. Six of the isolated
fractions (minimum 50 mg each) were prepared for shipment to Midwest Re-
search Institute (MRI) for identification, Three of the 6 fractions were
extracted with chloroform and/or carbon tetracnloride and analyzed by in-
frared spectroscopy prior to shipment to MKI.

Fractionation of HMX dewater solids was performed in the same manner as
RDX dewater solids. Sixty one injections of a 24.7 mg/ml solution were
made yielding 6 fractions, twa of which were determined to be minor com-
ponents (2.02% of total peak area). Therefore 4 HMX dewater solids frac-
tions and 6 RDX dewater solids fractions were shipped to MRI for identifi-
cation analyses. Total weight of each fraction was in excess of 50 mg.

Three of the six RDX dewater fractions were identified as RDX, TAX, and
SEX by MRI. Three were judged to be too impure for identification. Two
of these contained no N-NO2 bonds and are probably cyclohexanone deriva-
tives. Three nf the four HMX dewater fractions were identified as RDX,
HMX, and SEX. One was 'udged too impure for identification but contained
no N-NO, bonds. Thus, the special analytical work by MRI identified snly
RDX& M§, SEX, and TAX 1n effluents from MRI in agreement with the Phase 1
work.

Cyclohexanone Wastes

The XAD-2 resin adsorption method was used f~v collection of compounds
which are soiids at ambient temperatiure. t- »hexanone, the primary sol-
ven. used in recrystallization of RMX, was . .pled after it had been re-
cycled extensively in the process to facilitate identification of related
volatile components present in HSAAP's wastewaters. The solvent was dis-
*111ed to concentrate volatile and residual impurities. A portion of the
first 10% (by volume) distilled and a portion of the 10% remaining in the
st117 pot were sampled., A secord distillation was performed, simulating
the solvent clean-up procedu:. ‘'sed at HSAAP. A portion of the non-vol-
atiie material which would normally be discharged into the wastestreams
was retained. These three portions were shipped to MRI for identifica-
tion analyses. Four cyclohexanone-related (see Analytical Method Develop-
ment section) c9mpounds were tdentified in the cyclohexanone wastewater
samples by MRI./ These compounds were:

2-hydroxymethylcyclohexanone I
spiro-1-oxocyclohexane-2,2', 3', 4', 5, 6', 7', 8' -
hexahydro-benzo-b-pyran II
2-(2-cyclohexenyl) cyclohexanone I11
2-(1-cyclohexenyl) cyclohexanone v
Holston Defense Corporation 10 Kingsport, Tennessee
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There was no confirming evidence that any of these compounds were pre-
sent in the effluent wastewaters.

Reference Compounds and Data Package

The following data and reference compounds were provided to MRI to support
their 1dentification analyses (Appendix C).

(1) Sixteen reference (nitramine - related to RDX/HMX manufacturing process)
compounds were shipped to MRI.

(2) HPLC chromatograms of these reference compounds along with relative
retention times.

(3) HPLC chromatograms of the fractions using two separate HPLC columns
(different from one used for fractionation), LiChrosorb Diol am!
Partisil PAC (cyano).

(4) HPLC chromatograms of RDX dewater solids and HMX dewater solids that
were fractionated for shipment to MRI.

(5) Infrared spectra of some of the dewater fractions of the reference
compounds.

(6) Gas chromatographic scans of the three cyclohexanone distillates.

Analytical Method Development

The second portion of Phase II consisted of monitoring HSAAP waste streams
for the nitramine pollutants identified by MRI. Therefore an anaiytical
method capable of measuring these nitramines (RDX, HMX, SEX, TAX) and

TAT in milligram/1iter and microgram/1iter ranges was needed. Chemical
nomenclature and trivial designation are given in Table A-3. Also, a method
for measuring cyclohexanone-related compounds (identified by MRI) was
needed. A description of the development of these methods follows.

HPLC for Nitramines and INT

vy . p— T Ty - v —— —

Concentration and HPLC

Previous HPLC work at HDC has shown that chromatographic separation of
nitramine compounds can be greatly altered by column functionality and
mobile phase composition. A silica column and three types of column func-
tionalittes were tried: dioi; amino; and cyano. Silica gave the best sepa-
ration of the several nitramines 1ikely to be encountered during aralysis.

As the columns with different functionalities were being investigated so
were the following solvents (all UV grade): methanol; acetonitrile; tetra-
hydrofuran; dioxane; 2-ethoxyethanol; formaldehyde; chloroform; hexane;
tso-octane; and distilled water. Reverse phase separations at this time

were not as efficient as the absorption separations using the silica column
with a mixed solvent as the mobile phase, The mobile phase giving the most
efficient separation was 5:10:15:70 (v/v) methanol: acetonitrile: chloroform:
{so-octane, in the isocratic mode. This mobile phase composition was arrived

{% Holston Defense Corporation 1 Kingsport, Tennessee
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at by varying the number and amounts of solvents until no components were
2luted at t, (retention time of unretained components), baseline separation
between components was achieved, and total analysis time was minimized.
Sample injection volume was determined by performing multiple injections
using sample Toops (injector valve) of different volumes. Maximum injection
volume was found to be 30 microliters as evidenced by peak shape and repeti-
tive area counts (integrator). Table A-19 contains this data.

A Micromeritics HPLC equipped with a variable wavelength detector (Chro-
monitor Model 785) was employed for nitramines and TNT detection. The opti-
mum wavelength for this particular detector was determined by analyzing

the same solution from 235 nm to 280 nm in 5 or 10 nm increments (Table A-4
and Figure A-6). A check of the total percentage difference between 240 nm
and 245 nm revealed 245 nm to be the best wavelength for TAX and SEX. Use
of a Tower setting would have increased sensitivity to TAX but caused a
greater decrease in sensitivity to SEX. This specific detector does not ,
allow accurate wavelength calibration, thus these maxima were at higher )
wavelength settings than the true maximum Tor nitramines. :

Detection 1imits using the above HPLC columns, wavelength, mobile phase,

and 1njection volume were determined. Detection Timits for RDX and HMX

were found to be approximately 5 mg/1 (Table A-19)). This was not suitable be-
cause RDX and HMX concentration levels in sone wastestreams and the Holston River
were known to be in the microgram/liter range. Therefore a concentration
method was necessary for application of HPLC in the microgram/liter range.
Previous work in concentrating dewater solids showed XAD-2 resin to be
efficient (85%) for absorbing organic compounds from water, with subsequent
removal of the compounds with organic solvents. Adsorption was performed

by gravity flow through the methanol washed resin ina 0.92 m x 7.6 cm

(3 ft. x 3 in.) glass column, The organic compounds were extracted from the
resin by using methylene chloride: acetonitrile (88:12, v/v). The solvent

was removed by evaporation from open beaker at room temperature in an ex-
haust hood. The resultant solids were dissolved in acetonitrile for HPLC
analyses. Final instrument parameters were as follows (Figure A-7).

Instrument: Micromeritics Model 70008
Detector: Micromeritics Chromonitor Model 785
{variable wavelength UV)
Wavelength: 245 nm
Column: Stainless steel, 30.5 cm x 6.4 mm
(12 in. x 0.25 in.), packed with LiChrosorb
Si60, 5 micron MPS
Mobile Phase: 5% methanol, 10% acetonitrile, 15% chloroform, :
70% 1sooctane i
Flow Rate: 2 7 ml/min :
Injection Volume: 30 microliters :
Recorder Chart Speed: 0.5 in/min E
Integrator: Spectra Physics System IV ;
Holston Defense Corporation 12 Kingsport, Tennessee :
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Reverse Phase HPLC - Direct Injection

As the preceeding HPLC method was being evaluated, new technology was
being developed on other projects at HDC that exhibited excellent poss-
ibilities for adaptation to wastewater analysis. A reverse phase HPLC
system was developed that allowed for Targe volume-direct injection of
water samples. Preliminary investigations showed that nitramines and
TNT separation was good in the isocratic mode with detection Timits in
the Tow mg/1 range, Conversion to the gradient elution mode gave indi-
cations of detection in microgram/1iter range. This could be accomp-
Ttshed by loading of the front of the column with constituents from
aqueous samples because the weak solvent (water) would not elute the
components. Introduction of a strong solvent via gradient elution de-
sorbed the constituents and further aided component separation.

Based on these preliminary results, the reverse phase - direct injection
HPLC method was adopted. Refinement was made by switching from isocratic
to gradient elution. This not only shortened componentsselution time

but allowed for Targer injection volumes when using water as the weak sol-
vent and methanol: acetonitrile as the strong solvent. A solvent pro-
gram of 0-40% (weak-strong) in 5 minutes was used. Injection volumes
from 30 microliters to 1.5 ml were tried with the optimum (detection
versus component separation) injection volume of 0.7 ml being selected.
Detection of less than 0.1 mg/1 of nitramines and TNT was possible using
this method. Therefore, the concentration method was eliminated because
of superiority of the newly developed procedure, The new method reduced
analysis time, and improved precision and accuracy by avoiding tedious
analysis steps and minimizing potential degradation or sample loss. The
evaluation of this method relative to this application follows on page 15.

Method refinement produced the following instrument parameters for the
reverse phase-direct injection HPLC method (Figure A-8).

Instrument: Micromeritics Model 7000B

Detector: Micromeritics Chromonitor Model 785 (variable
wavelength detector) at 230 nm.

Column: Stainless steel, 30.5 cm x 6.4 mm (12 in, x
0.25 in.) packed with RP-8 LiChrosorb, 10
micron, MPS

Mobile Phase: ?ga# - yager; strong - methanol; acetonitrile

1, v/iv

Gradient Curvature: Concave 1

Gradient Range: 0% weak to 40% strong

Gradient Time: 5 min.

Flow Rate: : 3.0 ml/min.

Injection Volume: 0,7 ml

Recorder Chart Speed: 0.5 in./min.

Integrator: Spectra Physics System IV

Kingsport, Tennessee
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A deterioration of the source lamp for the variable wavelength detector

occurred during refinement of the reverse phase HPLC method. Lamp replace- _
ment and calibration of wavelength were performed. The optimum wavelength :
For nitramines had changed from a setting of 245 nm to 230 nm for the UV
detector. This new wavelength was obtained by determining reponses for an
agueous solution of nitramines (one mg/1) at wavelengths downward from 245 nm :
(no wavelength tried above this as sensitivity started increasing for the H|
Tower wavelengths). ;

Gas Chromatography {GC)

The following compounds related to cyclohexanone were identified by MRI
from the cyclohexanone distillates:

2-hydroxymethylcyclohexanone I
spiro 1-oxocyclohexane-2,2', 3', 4', &', 6', 7', 8',
hexahydrobenzo-b-pyran 11
2-(2-cyclohexenyl) cyclohexanone 171
2-(1-cyclohexenyl) cyclohexanone v

Compounds I, II, and III were supplied in 1 gram quantites by MRI with a
purity of 99*%. The fourth (IV) compound was purchased by HDC. Attempts
to chromatograph these compounds by HPLC was abandoned due to the large

number of component peaks observed using two different HPLCmethods. At :
this point gas chromatographic analysis was attempted using a Perkin Elmer ]
Model 900 Gas Chromatograph. Isothermal operation, heljum carrier gas, and :
a flame ionization detecter were employed. The columns used are listed below:

1) Chrom W + 3% OV-1, 1.85 m x 3.2 mm (6 ft. x 0.124 in.) stainless steel. ;
2) Porapak P-S, 1.85 m x 3.2 mmn (6 ft. x 0.125 in.) aluminum (teflon lined). ;
3) Porapak S, 0.92 m x 3.2 mm (3 ft. x 0.125 in.) aluminum (teflon lined).

None of the four compounds were detected using column 1; all were eluted on

2, but the retention times were long (22 min.) and the component peaks were
too wide for quantitation; all were eluted using column 3 with an analysis
time of 8 minutes. Compounds I and II had the same retention time as did III
and IV. Final GC instrument parameters are as follows: (Figures A-9 and A-10).

Instrument: Perkin Elmer Model 900 Gas Chromatograph
Detector: Flare Ionization
Column: Porapak S, 0.92 m x 3.2 mm (3 ft. x 0.125 in,)
atuminum (teflon Tined)
Oven Temperature: 2509¢
Manifold Temperature: 2259 i

Injector Temperature:  2259C

HORRY L U m T e e i
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3
Carrier Pressure: 52 psi b
Carrier Flow: 60 ml/min :
Hydrogen Pressure: 30 psi E
Air Pressure: 52 psi 4
Attenuation: X4 b

Recorder Chart Speed: 0.5 in/min

e

o

Analytical Method Evaluation

Lidh

¥ Wi

Concentration and HPLC

An extensive evaluation of the HPLC and XAD-2 resin concentration methods
was undertaken. A plan for evaluating the analytical method was designed
on the basis of the method of Hubaux and Vos so that a useful range of

ana1ysis8and the accuracy of the method could be determined from one set
of data.

i g 2 A 85 P B L

gy

Standard solutions containing RDX, HMX, SEX, TAX, and TNT were prepared.
The compounds were dissolved in a minimum quantity of acetone and sub-
sequently diluted with distilled water to 4 1 to give the concentrations
shown in Table A-5. The standard solutions volumes of 4 T1iters were taken
through the concentration (4 1 to 50 ml) step prior to HPLC analysis |
(Figure A-6). Quantificatton was by use of Spectra Physics Model IV integra-
tor. Reference samples (external standards) were analyzed at the same time
as standard solutions for calculation purposes. HPLC results obtained by
analyzing these standards are also in Table A-5. These standard solutions
were in the milligram/Titer range. Original plans called for evaluation
of the method tn microgram/1iter range, but at this point, a switch to the
reverse phase-direct injection method (Figure A-8) was made because of Tow
overall recovery efficiency noted for several of the compounds.

e

e ——at — — " —— — - — — — —

An extensive evaluation of the reverse phase-direct injection method was
undertaken using the experimental plans formulated for the original HPLC

and concentration method. Standard solutions (100 m1) of RDX, HMX, SEX,

TAX, and TNT in distilled water were prepared by dilution of an acetone

stock solution for analysis. Precision and accuracy were determined by
performing multiple injections of mixtures of the standard solutions,
Solutions containing the five components in concentrations of 1, 6 and 10
mg/1 and 50 and 200 ug/1 (Tables A-6 through A-10, respectively) were analyzed.
The experimental plan for determinin%_the Tower detection 1imit called for
preparation of solutions containing TNT and the nitramines, identified i
by MRI. Six standard sclutions were prepared in the range of i
0.5 to 16 milligrams/Ttter. HPLC analyses produced the results and sub- i
sequent statisttcal evaluation in Table A-11. Five standard solutions g
were prepared tn the range of 10 to 200 micrograms/1iter. HPLC analyses
produced the results and statistical evaluation in Table A-12, The Tower

Holston Defense Corporation 15 Kingsport, Tennessee
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detection 1limits for each of the compounds are also listed in Table A-12.
The computer program supplied by Dr. E. W. Sarver (ARRADCOM Chemical Systems
Laboratory) to evaluate the data on the basis of Hubaux and Vos technique
was adapted to use on tie G. E. time sharing computer at HOC.

v — o — —

The GC method of analysis used to determine the cyclohexanone related com-
pounds was evaluated as to lower detection 1imits by use of the Hubaux and
Yos method. Solutions containing known gquantities of the four components
over the range of 5-100 mg/1 were analyzed to establish the lower detection
1imits (Table A-13).

Wastestream Monitor

Sampling

A review of active production buildings and the wastestreams serving these
buildings was performed. Three industrial effluent streams (underground
sewers) were selected because they contained all the manufacturing and pro-
cessing water produced at Area B (process cooling water not included in this).
Two sampling points (Figure A-3, points 2 and 3) serving lines 6-7 and 1-5
and one sampling point ?Figure A-3, point 4) serving part of line 1 and the
acid area. The fourth sampling point (Figure A-3, point 4') was the receiving
waters for these wastestreams, the Holston River. Sampling point 4' was at
the boundary of HSAAP on the plant side of the river approximately one mile
below the lower plant effluent. This point was selected with the hope of
having the most representative sample after mixing of the wastestreams and
river water.

Portable-automatic streams samplers (Manning Portable Samplers, Model S$-3000
Composite) were used for collection of samples. The samplers were set at a
rate of 200 m1 per hour for a time period of 24 hours. An aliquct (500 ml)

of each sample was saved for analysis. The pH of each sampie (Table A-14)

was checked and the solution was acidified with acetic acid if on the basic
side. The pH was adjusted to preclude any possible degradation of the nitra-
mines during refrigerated storage. A record of the production buildings opera-
ting during each sampling period was made (Table A-15). (Figure A-2 is a
schematic showing the function of production buildings in a typical production
line.) Flow rates of each wastestream and the Holston River were taken during
the sampling period (Table A-16). The flow of the Holston River was obtained
by converting river stage readings at the filter plant to flow rates.

HPLC Analysis

The monitor was initiated on May 10, 1979 with samples collected on May 11,
1979. HPLC analyses for nitramines and TNT were initiated at the end of each
24 hour sampling period and completed by the following day (Table A-14, Figures
A-11 and A-12). One set (4) of samples per week for each of 6 weeks was

Holston Defense Corporation 16 Kingsport, Tennessee
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taken and analyzed. The first set of samples taken was analyzed 3 times
over the duration of the monitor other than the initial analysis. This

was done to determine if any degradation of the nitramines or TNT occurred
during refrigerated storage (Table A-17). From one to five extraneous peaks
were found in HPLC chromatograms oi samples analyzed. The retention times
of the extraneous components did not agree with known retention times of
other nitramine reference compounds. Retentiun times of these components
were in the area where low boiling solvents are known to elute using the
HPLC reverse phase mode.

The total mass per day of RDX and HMX in the effluents was calculated on
the basis of concentrations found and stream flows (Table A-16). The mean
daily quantities of nitramines delivered tu the river, based on the four
24-hour monitor periods, were 156 1bs (70.8 kg) RDX, 45 1bs (20.4 kg) HMX,
49 1bs (22.2 kg) TAX, and 33 1bs (15.0 kg) SEX. The low daily emission
from the plant through the fhree effluents is in agreement with historical
emission quantities. Therefore, the concentration in the river appears to
be higher than theoretically possibie based on effluent concentrations.
This high bias is attributed to incomplete mixing of the effluent with the
river at the sample point. The two high RDX concentrations detected for
sample point No. 3 on May 10 and May 29 are attributed to known spills of
RDX/wax resulting in an increase in the soluble fraction in the effluent.

Gas Chromatographic Analyses

Gas chromatographic analyses were performed on the monitor samples to
determine concentrations of the 4 cyclohexanone related compounds (Table
A-18). The concentrations shown for Comprunds I or II could be either or
a comsived total of both, calculated as Ccmpound I. Compounds III and IV
were not detected in any samples and if present were below the lower detec-
tion Timits as established in the method evaluation section. The consis-
tency of concentrations of Compounds I and II in the effluents and Holston
River could be due to interferences in the GC method of analysis.

Holster Defense Corporation 17 Kingsport, Tennessee
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. * / ! M*n' Sample: Acetonitrile Extract of
T ok Freeze Dried Solids from RDX De-
- I'_: ab water
I = .51 Date: 2-14-75 Operator: H.D.F,
s IR Column No.: 30 Length: 152.4 mm(6 in.)
- P I.D.:2.1 mm(0.125 in.)
E Column Packing: 6 micron Partasil
Pt

‘ Mobiie Phase and Gradient: Pump A - hexane
P Pump B - 20% methanol, 30% acetonitrile, and
3 50% chloroform
Initial Condition: 0% Time: 3.6 k sec. (1.0 hr.)
Final Condition: 100%

Pressure: 1.406 M Pz (2000 PSI) Flow: 1.0 ml/60 sec.
Detector: UV, 254 nm Sensitivity: 08
Chart Speed: 5.1 mm/60 sec. (0.2 in./min.)
Gradient Curve: No. 7
Injection Amount: 10 wmicroliters

Figure A-~4. HPLC Chromatogram of RDX Dewater Seltds

23




A e S
R

. ' s - . - I
t L T bl - | |}
! K)!_ - d R D W, & o - S S ‘-
TN i o ST ey B
- Yoy, . : I B i
5 P ro i i ! [ :
. A I - RS B
t ' ' P ' ¢ fli
; ! b P : !
t ¥ ' H i i H
) i [ o [ \ t_
- ' ! o : %. - ; .
B . Al ‘
) 1
; i ! ' ! . l ,
i
{ | i , ‘
: o P o ik ' -
¥ 1 ) ’ 1 1 ] i
: . f ] ] ' i b N i
' N N
SR DY L-ln_'- -l .*.gn LS S A N, !
3 T K '; T [ 1 ] : .
, | ) N ! . !
H ] . H H
: ) . : ! i
P : . ! . . L., - A do e e
v i i . '
f ' : . , H : %“" *
Lo ; .
i L . : i ! 1
. e e den v $end e g8 ‘ B
{ : . i [
i 1 i { i H
P i { '
- o IRaNES
+ M 1 1 i 1
-, i i i S
Vo : i [ Y l —
. \ R S| i . £
P ! ‘ L+ i Il I
I D - ,
....__.?_...; - i-;’!_' PO .-‘L.. - 5..... $ . : .
’ ' : ‘ t | File <
. i . B PR
! | HE s
NRE S b Lol AT .
i ' o N S JINJECT
: ) i oy —_—
, | v i !
. 1R et
)3& fremrimem
kf@ i i
Min.

Sample: Acetonitrile Extract of Freeze
Dried Solids from HMX Dewater

! 2-14-75 Operator:H.D.F. I
Pt No. 30 Length: 152.4 ma (6 in.)

A */)/% ) I.D.: 2.1 mm {0.125 in.)

P o Column Packing: ( micron Partasil )

: - - s1ize4 L., Mobile Phase and Gradient: Pump A-hexane; Pump B - 207 meth-
I ' ancl, 30% acetonitrile, and 50% chloroform
o ,y*‘ 10 Initial Condition: 0% Time: 3.6 k sec., /1.0 hr.)
' ‘ Final Condition: 100%
' Pressure: 1.406 M Pa (2000 PSI) Flow: 1.0 ml/%0 sec.

Detector: UV, 254 nm Scnsitivity: 08
Chart Speed: 5.1 mm/60 sec. (0.2 in./min.) b
Gradient Curve: No. 7

Injection Amount: 10 microliters

Figure A-5. HPLC Chromaiogram of HMX Dewater Solid- ?
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HPLC Instrument Parameters

Column: 30.5 cm x 6.4 mm (12 in. x 0.25 in.) stainless steel

Column Packing: LiChrosorb, 5u MPS

Detector: UV at 245 nm

Mobile Phase: 5% Methanol, 10% acetonitrile, 15% chloroform, 70% isooctane
Flow Rate: 2.5 ml/min.

Injection Volume: 30 yl

Sample Concentration: 30 mg/1(each component)

Figure A-7. HPLC Chromatogram of Admixture - Normal Phase
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HPLC Instrument Parameters i

Column: 15.2 cm x 6.4 mm (6 in. x 0.25 in.) stainlcss steel :

Column Packing: RP-8 LiChrosorb, 10 umps

Mobile Phase and Gradient: A = water, B = Methanol: Acetonitrile (2:1)
0-40% B in 5 min.

b 183

Pressure: 1500 psi

Flow Rate: 3.0 ml/min.

Detector: UV at 230 nm; sensitivity = C.10 AUFS
Injection Volume: 700 !

Concentration: 1 ma/1 (each component)

Figure A-8. HPLC Chromatogram of Aqueous Admixture Reverse Phase,
Direct Injection
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Table A-1
RDX and HMX Dewater Fractions
Infrared Analyses - Results (HDC Personnel)
Sample Remarks
RDX Dewater

ES-1% (NH,) ;8047 + unidentified component
ES-2 (NH,)2S50),? + unidentified camponent
ES-3 Insufficient sample
ES-k4 Insufficient sample é
ES-5 (NHY),S0,?+ unidentified component
ES-6 Unidentified component - appears organic g
BS-T (NH), ) 5S0), ?+ unidentified component i
ES-8 (NH),)550,? + RDX + unidentified component
ES-9 Single component, similar to, but not SEX
ES-10 (NHy),S0,? + unidentified component
ES-11 (NHy)S0,,? + unidentified component
ES-12 Primerily SEX, some RDX, and unidentified component %
ES-13 4 ynidentified components %
HMX Dewater **
ES~T 1l Insufficient for characterization.- organic; not explosive E

2 Unidentified., Same as H~T7, ES-9.
ES-6 3 Unidentified; may be mixture of ES-7, 1 & 2.

4 Unidentified; similar to ES-b, 3; 1S-7, 2 present.

p) Impure RDX
Es-8 6 Unidentified; same as ES-T7, 2.

7 Unidentified; resembles RDX and ES-7, 2.

*ES = solids obtained using a rotary vacuum evaporator; 1 = first fraction,
2 = second fraction, etc., eluted from liquid chromatograph during
fractionation of components,
*% = Only 3 fractions analyzed due to expenditure of funds. Fractions ES-7,
ES-6 and ES-8 were refractionated into fractions 1, 2, 3, etc.
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Table A-2

Reference Compounds Sent to E. I. DuPont Analytical and Physical Measurements
Services and Midwest Research Institute

H-16, C11Hq9N7044
1,9-diacetoxypentamethylene~4-acety1-2,6,8-trinitrotetramine

H-6, CgHigN40s, 2,6-diacetylpentamethylenetetramine

DNPT (or DPT) CghyoNgO,
2,6-dinitro(bicyclo)pentamethyienetetramine :

AcAn, c9H16N8012 . é
1,9-diacetoxypentamethylene-2,4,6,8-tetranitramine

Compound "C", Structure not known.

S i
1,7-diacetoxytetramethylene-2,4,6-trinitramine

PHX’ C7H13N708
1-(N)-methylolacetate-3,5,7-trinitro cyclotetramethylene tetrarine

H’2,C9H]8N604

B A D DI e A P 0D 1y b o

1-acetamido-methyl hexamine-1-nitrate

PHX-AN, No Information

RDX, C3HgNgOg cyclotrimethyienetrinitramine
HMX, C4H8N808 cyclotetramethylenetetranitramine

SEX, CgH,N,0., octahydro-1-(N)-acety1-3,5,7-trinitro-1,3,5,7-tetrazine

7
*HAMN, CgHyNg04, hexamethylenetetramine mononitrate

Lt W

*"106", CgHigNyp0y4» 1,9-Dinitroxy-2,4,6,8=tetranitro-2,4,6,8-tetraazanonane
*TTP, CoHgNgOe, 1,3,5-trinitro-1,3,5-triazapentane

2"6"6V6
*HADN, C6H14N605, hexamethylenetetramine dinitrate

* Sent to Midwest Research Institute only. i

Holston Defense Corporation 33 Kingsport, Tennessee :
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Table A-3
Compounds Identified by DuPont Analytical Services

RDX
IUPAC Nomenclature
Hexahydro-1,3,5-trinitro-1,3,5~triazine

Chemical Nomenclature

Cyclotrimethylenetrinitramine ///C -7

Molecular Formula OoN-N ” N-NO,

Molecular Weight H,C CH,
N

222.13 ;

N

Melting Point

204.1°¢

HMX
JUPAC Nomenclature
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazine

Chemical Nomenclature

Cyclotetramethylenetetranitramine

Molecular Formula ?Oa
C,Hg0gNg i, -
‘ 2
Molecular Weight R
O N-N N-KO,
296.17 o | |
c
2 CH
Melting Point \\\\N’/’/ 2
|
280°C No,
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Table A-3 (continued)

SEX

TUPAC Nomenclature

Octahydro-1-(N)-acetyl-3,5,7~trinitro- ?02'
1,3,5,7~tetrazine N
Molecular Formula T“z \\\‘\fuz :
Cet1107%7 NOo=N N-NO,
Molecular Weight IH ‘
2
293.21 Q\Z‘\\\\N,,/’/ICH
Melting Point §'CH3
224.2 - 224.7°C .
TAX CHZ\\\\\
TUPAC Nomenclature -NOZ—N’////’ N-NO,
hexahydro-1~-(N)-acetyl-3,5,-dinitro~1, l ‘
3,5~-triazine CHy an
Molecular Formula \x‘/ .
O.C-CH3
CSH905N5

Molecular Weight

219.17
Melting Point
156°C
Reference
Basseler, Gerald Clayton, "The Chemistry of Cyclonite", National Defense

Research Committee of the Office of Scientific Research and Development,
Division 8 Informal Report, October, 1943.
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Table A-4

Optimum Wavelength Determinations for Nitramines and TNT
Micromeritics Chromonitor 785

Peak Area, Counts

Wavelength,nm TNT RDX HMX BSX AcAn TAX é
235 27,488 22,415 37,045 15,024 17,319 10,699 5,622 g
240 30,898 32,901 40,883 14,782 20,189 20,336 24,915 %
245 33,465 30.896 38,226 13,452 27,055 16,698 33,684 %
250 32,794 28,825 25,680 16,090 17,589 17,828 16,123 §
254 32,074 26,220 23,531 8,842 14,247 15,525 15,132 %
260 26,148 20,731 11,653 4,853 8,155 13,434 14,917 %
270 18,861 10,645 5,927 2,343 3,538 5,858 3,792 %
280 11,187 4,444 ND 669 1,040 1,998 1,139 %

TIRT RDX HNTN °”"“i%_§2 ouns Achn TAX SEX
235 82.14 68.13 90.61 100.00 64.01 52.61 16.69 %
240 92.33 100.00 100.00 98.39 74.62 100.00 73.97 é
245 100.00n 93.91 93.50 89.54 100.00 82.11 100.00 §
250 97.99 87.61 62.81 67.16 65.01 87.67 47 .87 :
254 95.84 79.69 57.56 58 95 52.66 76.34 44,92 é
260 78.14 63.07 28.50 32.30 30.14 66.06 44,29 é
270 56.36 32.35 14.50 15,60 13.08 28.81 11.26 %
280 33.43 13.51 0.00 4.45 3.84 9.82 3.38 :

36 Kingsport, Tennessee
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Table A-5

Analysis of Standard Solutions
HPLC and Concentration

Concentration, Milligrams/Liter

Mixture No. RDX HMX SEX TAX TNT
7 Added 0.50 1.00 4.00 8.00 12.00
Found 1 0.15 0.98 3.33 6.66 9.84
Found 2 0.41 0.77 3.17 6.44 9,32
8 Added 1.00 16.00 12.00 4.00 8.00
Found 1 1.1 *3.10 9.48 4,20 6.73
Found 2 1.35 10.64 11.20 3.72 6.49
9 Added 4.00 12,00 8.00 0.50 16,00
Found 1 3.57 9.06 5.60 0.35 10.69
Found 2 3.21 8.61 5.71 0.38 10.03
10 Added 8.00 4,00 16.00 1.00 0.50
Found 1 6.76 4.44 10.61 0.52 ND*
Found 2 6.76 3.01 11.85 J.51 0.07
11 Added 12.00 0.50 1.00 16.00 4.00
Found 1 10.55 0.47 0.74 11.95 1.48
Found 2 7.91 0.01 0.56 8.42 1.09
12 Added 16.00 8.00 0.50 12.00 1.00
Found 1 14.35 7.13 ND* 8.11 0.86
Found 2 17.16 6.84 0.15 8.19 0.84

*None detected

N g mntonsteh
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Table A-6

Precision and Accuracy Determinations

HPLC Direct Injection

e
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1 Found,"i111grams/Liter 1

No. SEX TAX HMK RDX INT.
] 1.00 1.02 1.00 1.02 1.02
2 1.03 1.06 1.19 1.19 1.02
3 1.04 1.05 1.18 1.24 1.03
4 0.99 0.97 1.01 1.07 1.00
5 1.06 0.98 1.04 1.10 1.00
6 1.10 0.96 1.10 1.04 1.02
7 1,05 0.94 1.09 1.22 0.96
8 1.05 0.95 1.21 1.02 0.93
5 1.04 1.01 1.20 1.03 0.97
10 1.16 0.8¢ 1.12 1.18 1.03
1 0.98 1.00 0.96 1.05 1.03
Precision 0.05 0.05 0.08 0.08 0.03

Arcuracy? 0.04 ~0.04 0.09 0.08 -0.02

1. The sample contained the five components at 1 mg/1.

2. Accuracy = Found minus Known

Holston Defense Corporation 38 Kingsport, Tennessee




Table A-7

Precision and Accuracy Determinations
HPLC Direct Injection
Wl R

1 6.00 6.12 6.0C 6.12 6.12

2 5.78 5.77 5.56 5.34 5.60

3 6.36 5.84 6.03 5.65 6.17

4 6.25 5.33 6.03 5.65 5.79

5 5.83 6.01 5.60 5.70 6.17

6 6.24 5.81 5.94 5.51 6.14
= 7 6.40 5.50 5.93 5.25 5.73
8 6.53 5.66 5.69 5.47 6.18
9 9 6.00 5.04 5.82 5.92 6.11
f 10 6.14 5.14 5.76 5.21 5.87
i 1 6.02 5.15 5.80 5.41 6.28
7 Precision 0.24 0.35 0.16 0.28 0.23
§ Accuracy2 J9.14 -0.63 -0.17 -0.55 -0.1
% : 1. The solution contained each component at 6 mg/1
3 2. Accuracy = Found minus Known

. Holston Defense Corporation 39 Kingsport, Tennessee




Table A-8

Precision and Accuracy Determinations
HPLC Direct Injection

Found, M111iqrams/Liter]

No.! SEX TAX W ROX i
1 10.00 10.20 10.00 10.20 10.20
2 8.70 10.18 9.50 10.28 10.26
3 10.35 10.57 10.20 10.95 10.54
4 9.48 10.83 10.25 10.57 11.62
5 9.66 10.61 10.22 12.35 9.90
6 10.51 10.85 10.05 10.50 10.60
7 11.15 10.81 10.62 11.00 10.74
8 8.23 9.98 9.34 10.09 10.40
9 9.99 9.66 9.85 9.75 19.19
Precisiog 0.30 0.42 0.39 0.76 0.49
Accuracy -0.22 0.21 0.00 0.43 0.29

1. The sample contained the five cc.iponents at 10 mg/1.

2. Accuracy = Found minus Known

Holston Defense Corporation 40
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Table A-9

Precision and Accuracy Determinations A

HPLC-Direct Injection %

i §

Found, Micrograms/Liter1 §

| No. ! SEX TAX HMX ROX TN
1 50.0 50.0 50.2 50.8 50.6

2 40.9 38.9 57.4 50.8 42.2 3

3 3 31.8 38.9 53.8 53.8 50.6

. 4 36.4 38.9 7.7 59.8 50.6

; 5 36.4 44,4 64.5 56.8 50.6 %

{

6 40.9 50.0 61.0 53.8 50.6

7 40.9 38.9 78.9 53.8 59.3 =_

8 45.5 44.4 75.3 56.8 59.3

9 50.0 50.0 64.5 53.8 50.6

10 40.9 44.4 64.5 59.8 50.6

Precision 5.8 4.9 9.2 3.2 4.9

Accuracy -8.6 -6.1 13.9 4.2 0.9 ‘

1. The solution contained the five componer s at 50 ug/mi E

2. Accuracy = Found minus Known 3

Holston Defense Corporation M kingsport, Tennessee
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Precision and Accuracy Determinations
HPLC Direct Injection

200.0
175.8
175.8
175.8
175.8
181.9
187.9
181.9
200.0
181.9

o w

-1

Holston Defense Corporation

Table A-10

gs/Liter

HMX

200.8
225.9
175.7
185.7
175.7
185.7
190.8
210.8
205.8
180.7

The solutions contained the five components at 200 ug/ml.
Accuracy = Found minus Known

TNT

[en e}
[, e,

202.4
236.1
191.2
213.6
202.4
202.4
202.4
202.4
213.6
202.4

T =

Kingsport, Tennessee
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Table A-i1
Analysis of Standard Solutions
HPLC Direct Injection
Concentration, mg/liter
Mixture Na. RDX HMX SEX TAX T
No. 7 Added 0.51 1.00 4,00 8.13 1
Found 1 0.73 | 1.09 4,10 8.16 ~ 5
Found 2 0087 1036 4010 8.16 11-46
No. 8 Added 1.02 16.06 12.00 4,02 8.10
Found 1 1.51 14.08 12,71 4,21 8.23
Found 2 1.48 13.38 11.90 4,23 8.49
No. 9 Added 4.06 12.04 8.00 0.51 16.19
Found 1 4,25 9.56 9.41 - % 14.27
Found 2 4.03 9.10 8.90 - % 13.80
No. 10 Added 8.13 4,02 16.00 1.02 0.51
| Found 1 7.53 4.11 17.03 0.34% 0.57
' Found 2 7.95 4,42 18.75 - % 0.50
' Found 1 10.55 - % 0.96 15.20 3.39
Found 2 10.22 - % 0.67 15.50 3.37
No. 12 Added 1 16.26 ~ 8.03 0.50 12.19 1.01
Found 1 13.76 4.93 0.38 10,52 1.13
, Found 2 13.15 4.22 0.22 10.62 0.81
! *These components were masked at this concentration due to the high concentration
of the component eluting immediately prior to t m, Elution crder was: SEX;
TAX; HMX; RDX; and TNT.
Statistical Evaluation
RDX HMX SEX TAX TNT
Precision (Range Method}o 0.258 0.434 0.515 0.093 0.193
11
Precision (D2 Method) 0.246 0.371 0.576 0.112 0.191
Lverage Difference ~0.696 -1.338 0.512 -0.575 -0.475
Standard Deviation of
Difference 1.320 1.724 0.839 0.851 0.892
Stcndard Ervor , 0.539 0,771 0.342 0.426 0.364
' Holston Defense Corporation 43 kingsport, Tennessee
< ‘ N ;:ié ;.‘.\; : '%;’;:? 5‘:3*‘ 3. B !
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Table A-12

Analysis of Standard Solutions
HPLC Direct Injection

Concentration, Micrograms/Liter

Mixture
No. RDX HMX SEX TAX INT
1 Added 1 25.4 50.2 100.0 203.2 10.1
Found 1 35.0 42.0 138.4 220.7 ND :
Found 2 35.0 42.0 112.1 186.8 ND :
: 2 Added 50.8 100.4 200.0 10.2 25.3 :
3 Found 1 39.5 70.1 191.2 ND 74.9 :
Found 2 43.9 8a.1 197.8 ND 56.2 3
3 Added 101.6 200.8 10.0 25.4 50.6 :
Found 1 96.5 112.1 ND ND 93.7 i
Found 2 87.7 126.1 ND ND 93.7 b
4  Added 203.2 10.0 25.0 50.8 101.2 i
Found 1 171.0 ND 26.4 45.1 131.2 :
Found 2 171.0 ND 32.9 45.1 112.4 !
‘ 5  Added 10.2 25,1 50.0  101.6 202.4 i
: Found 1 ND 14.1 59.3  101.9 224.9 i
- Found 2 ND 14.1 65.9 96.2 224.9

Statistical Evaluation

Precision (Range

E Method)10 3.9 8.3 10.2 16.7 8.3
i : Precision (D2

- | Method )11 3.8 8.1 10.1 15.6 9.4
5ﬁ Average Difference-11.9 -37.7 9.2 6.0 31.6

Standard Deviation

, of Difference 14.7 38.8 13.0 12.2 n.7
Standard Error 7.4 22.4 6.5 7.0 5.9
Lower Detection
Limit3 34.7 63.4 23.7 52.0 60.8
3 Holston Defense Corporation 44 kingsport, Tennessee
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Table A-13
Cyclchexanone Related Comnounds
Gas Chromatographic Analysis
Compound
I Concentration, mg/1 83.0 20.7 10.3
Peak Height, mm 90 33 17
II Concentration, mg/1 86.0 21,5 5.1
Paak Height, mm 97 21 0
117 Concentration, mg/1 207.5 3.0 41.5 20.7
Peak Height, mm 12.5 5.5 1.5 0
v Concentration, mg/1 215,0 86.0 43,0 21.5
Peak Height, mm 15.0 5.5 2.0 0
Lower Detection Li. .is, mg/1
I 2-hydroxymethylcyclohexanone (Compound I) = 18.9
II spiro 1-oxocyclohexane - 2,2',3',4',5',6',7',8', hexahydrobenzo [b]
pyran (Compound II) = 3.7
I11 2-(2-cyclohexenyl) cyclohexanone (Compound III) = 68.2
v 2-(1-cyclohexenyl) cyclohexanone (Compound IV) = 21.8
4 K Holston Defense Corporation 4% ' kingsport, Tennessee
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Table A-14

Wastestream Monitor-Nitramines and TNT

HPLC-Direct Injection

Sample Point Number 2

Concentration, mg/1

Date SEX TAX HMX RDX
5-10 & 11-79 0.32 0.49 1.13 0.83
5-16 & 17-79 0,70 ND 1.91 2.50
5-22 & 23-79 1.80 0.23 1.22 2.19
5-29 & 30-79 1.24 0.45 1.54 0.63
6-5 & 6-79 1.40 0.17 1.78 4.41
6-12 & 13-79 0.95 0.31 1.25 2.97

Sample Point Number 3
Concentration, mg/1

Date SEX TAX HMX RDX
5-10 & 11-79 1.56 4.50 1.95 16.02%%
5-16 & 17-79 1.70 2.41 3.36 9.74
5-22 & 23-79 1.06 2.54 1.54 5.45
5-29 & 30-79 1.44 0.74 1.97 15.47%%
6-5 & 6-79 1.34 4,27 2,08 8.53
6-12 & 13~79 2.03 5.24 2.95 6.43

**High values attributed to spillage of RDX/wax caused
deluge system at Building I-1 on these dates.

Holston Defense Corporation 46
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e pH

ND* 6.60
ND 6.70
ND 6.81
ND 7.10
ND 6.71
ND 7.12
T pH_
1.40 3.40
0.77 6.90
0.21 7.20
1.38 7.30
0,22 6.94
2.01 7.29

by malfunction of the

Kingsport, Tennessee
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Table A-14 (continued)

Sample Point Number 4

' Concentration, ﬁg/i
SEX HMX ”DX TNT
ND ND 90 110
30 10 170 340
ND ND 144 609
ND ND 160 240
40 ND 190 360
ND ND 210 330

Sample Point Number 4'
Concentration, pa/1
SEX TAX WX ROX

w0 ND 99 39

ND ND 67 53

ND ND 23 20

ND ND 194 215

ND ND 10 58

ND ND 40

**NN = None Detected

Holston Defense Corporation
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pH

6.50
6.90
7.32
7.40
7.22
7.35
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Technical Report No. HDC-51-79
Table A-15
Operating Production Buildings@
Date B G D £ G H I J K L M N 0
May 10-11 3 3 3 3 4 4 1 3 3 3 2 3
6 6 5 5 5 5 3 5
6 ) 5
6
May 16-17 3| 3 {3|3]|alaje | 3|3 |6| 3|23
6|6|5]|5 5 6| 3|5
May 22-23 3| 3 | 3|3ajalale| 3] 3 3 3
6| 61|55 5 6| 3| s
6 6 5
May 29-30 3 3 3 3 4 4 6 3 3 3 3 3
6| 6] 5] 5|1 6| 5| 5
June 5-6 30 3| 3| 3| a]a 3| 3 3| 24 3
6| 6| 5] 5 5 3| 5
] June 12-13 3| 3 | 3| 3| 4| 4 3| 3 3| 2 3 ;
4 6| 6| 5] 5 5 5| 3] 5
6 5
i a Letters on column heads refer to the types of buildings, numbers to the
3 production line. Thus number 5 in Column G refers to Building G-5.
! :
v ' * Holston Defense Corporation 48 ingsport, Tennessee




Table A-16

Flows and Explosives Concentrations Wastestreams and Holston River

Flow*

Date Holston River {4") Point 2 Point 3 Point 4
5-22 & 23-79 2999.56 CFS 0.99 2.66 1.15
3-29 & 30-79 3676.90 CFS 0.99 1.97 1.12
6-5 & 6-7¢ 3536.65 CFS 0.92 1.37 1.33
6-12 & 13-79 3447.45 CFS 0.92 1.08 0.96
Average of 4 3415.14 CFS 0.955 1.77 1.14

explosive Concentration and Mass

HMX (%) 5 2g/1 0.067 1.45 2.14 0.176

RDX (X,), mg/1 .079 2.55 8.97 0.385

SEX (Xy), mg/1 1.35 1.47 0.10

TAX {Xy), mg/1 0.29 3.20 0.00 ;
TNT (X,), mg/1 0.00 0.95 0.00 :
RDX 1b/day 20.32 132.48 3.66 ;
HMX 1b/day 11.55 31.61 1.67 :
SEX 1b/day 10.73 21.66 0.95

TAX 1b/day 2.31 47.15 0.00

TNT 1b/day 0.00 14.00 0.00

*Flow in million gallons per day except as noted.

i i R R R R T

Holston Defense Corporation 49 Kingsport, Tennessee
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Table A-17

Multiple Analyses of Monitor Samples Taken 5-10 & 11-79
HPLC - Direct Injection

sample Date Concentration, mg/1 _
Point Analyzed SEX TAX HMX RDX TNT
2 5-11-72 c.32 0.49 1.13 0.83 ND*
2 5-25-79 0.31 0.23 1.15 0.57 ND
2 6-1-79 0.42 0.23 1.43 0.47 ND
2 6-18-79 0.32 0.23 0.62 0.28 ND
3 5-11-79 1.56 4,50 1.95 16.02 1.40
3 5-25-79 1.59 5.16 2.25 15.56 1.20
3 6-1-79 1.60 4.39 3.33 18.16 2.04
3 6-18-79 1.46 3.93 3.11 16.13 0.54
4 5-11-79 ND ND 0.09 0.11 ND
4 5-25-79 ND ND 0.15 0.31 ND
4 6-1-79 ND ND 0.25 0.37 ND
L 6-18-/9 ND ND 0.22 0.06 ND
Concentration, pg/1
4! 5-11-79 ND ND 99.0 39.2 D
4' 5-25-79 ND ND 39.1 42,2 ND
4! €-1-79 ND ND 96.9 67.7 ND
4! €-18-79 ND ND 60.9 35.5 ND

* None Detected (Refer tu Table A-12 for lower detection units).

Holston Defense Corporation 50
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Technical Report No. HDC-51-79
Table A-18
Wastestream Monitor-Gas Cincmatoaraphic Analysis
. Sampie Point 2 Sample Point 3
Date %ogﬁe?gﬁaszgq o? ib Date gogﬁe?gﬁagi??i gg/}V
5-10 &11-79 17.6 ND 5-10 & 11-79 24.7 ND
5-16 & 17-79 19.4 ND 5-16 & 17-79 22.4 ﬁD
5-22 & 23-79 16.3 ND 5-22 & 23-79 19.4 ND
5-29 & 30-79 26.9 ND 5-29 & 30-79 25.8 ND
6-5 & 6-79 23.8 ND 6-5 & 16-79 20.1 ND
6-12 & 13-79 24.5 ND 6-12 & 13-79 24.5 ND
Sample Point 4 Sample Point 4'
Concentfaglon mg/1 Concentfa§1cn, mg/ 1
Date I or II'*¢III or IV Date I orII I or IV

5-10 & 11-79 20.1 ND 5-10 & 11-79 23.2 ND
5-16 & 17-79 23.8 ND 5-16 & 17-79 10.3 ND
5-22 & 23-79 24.1 ND 5-22 & 23-79 34.8 ND
5-25 & 30-79 26.9 ND 5-29 & 30-79 28.0 ND
6-5 & 6-79 27.6 ND 6-5 & 6-79 24.5 ND
6-12 & 13-79 27.5 ND 6-12 & 13-79 23.8 ND

1. 1 =2 hydroxymethylcyc.ohexanom.1 ] 1.1 .11
II = spiro ]j—oyocylohexarone 2,%'-3 4] 6,7 ,8 - hexahydrobenza[ﬁ]pyraa
IIT = 2-(2-cyzlohexenyl) cyc]ohexanone
Iv=1{» cyc1ohexeny1) cyclohexanone
2. Concentraticn reported as Compound I
Holston Defense Corporation 51 kingsport, Tennessee
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Table A-19

Optimum Sample Injection Volume Determinations and
Detection Limits for RDX and HMX

7 Injection Component Response
; 3 a 28.5 mg/1 HMX; 17.6 mg/1 RDX (Area Counts)
3
: 1 RDX 23,691
HMX 45,899
2 RDX 26,252
HMX £2,220
3 RDX 20,900
HMX 64,668
4 RDX 27,670
HMX 65,310
11.0 mg/1 HMX; 11.4 mg/1 RDX
1 RDX 15,975
HMX 47,651
2 RDX 15,058
HMX 32,387
3 RDX 13,270
{ HMX 4,168
‘ 4 RDX 11,686
HMX 19,748
5.7 mg/1 HMX; 3.5 mg/1 RDX
1 DX 5,243
HMX 6,527
4
2 RDX 4,204 ;
HMX 9,682 |
3 RDA 3,483 :
HMX 7,679
4 RDX 4,983 ¢
HMX 8,693 '
Holston Defense Corporation 52 Kingsport, Tennessee
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(Table A-19 continued)

Injection b Component Response
No. (50 u17) 28.5 mg/1 HMX; 17.6 mg/1 RDX (Area Counts)
1 RDX 13,482

HMX 34,281
2 RDX 12,756
HMX 29,986
3 RDX 12,094
HMX 28,190
4 RDX 11,810
HMX 33,541

11.4 mg/1 HMX; 11.0 mg/1 RDX

1 RDX 8,033
HMX 14,025
2 RDX 8,920
HMX 10,641
3 RDX 8,412
HMX 15,131
4 RDX 7,381
HMX 13,335

5.7 mg/1 HMX; 3.5 mg/1 RDX

1 RDX 2,072
HMX 4,590
2 RDX 2,730
HMX 3,093
3 RDX 2,891
HMX 2,805
4 RDX 1,640
HMX 3,799
a

b Component peaks were wide with considerable "tailing".
Component peaks were much "sharper" with very little "tailing".

Holston Defense Corpcration 53 Kingsport, Tennessee
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APPENDIX B

Separation and Analysis
of RDX and HMX Dewater Solids

Alton F. Danl

E. I. duPont de NeMours and Company (Inc.)

(A report prepared for Holston Defense
Corporation, Operating Contractor,
Holston Army Ammunition Plant)

Page Nos. 54 through 77 of
Technical Report HDC-51-79
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E. |. du Pont de Memdurs & Company (iInc.)
Analytical and Physical Measurements Service
Wilmington, Delaware 19898

Phone: (302) 7722821

Mr. J. T. Leach

Holston Defense Corporation
P. 0. Box 749

Kingsport, Tennessee 37662

ANALYTICAL OR PHYSICAL MEASUREMENTS SERVICE REPORT

Customer's Reference: P,0., #105-0011 Du Pont No. 754-81

Date Received 6/19/75

SEPARATION AND ANALYSIS OF RDX AND HMX DEWATIR SOLIDS
(YOUR JOB NO. 84-3513

SUMMARY

The title samples were received June 19, 1975. The
acetonitrile soluble portions of each were fractionated by Liquid
Chromatography (LC). The major individual fractiors were isolated
and characterized by infrared (IR) and nuclear magretic resonance
(NMR) utilizing Fourier Transform (FT) techniques because of the
small amount of sample. LC retention times were a)so determined
on reference standards where available.

From the RDX Dewater solids, we have identified RDX
itself and TAX, the monoacetyl dinitron derivative. A third major
fraction, which may be a mixture, was found tc contain N-acetyl
and probably C-ONO. functions, with a cyclic backbcne. Positive
identification could not be made.

From the HMX dewater solids, we have identified RDX and
SEX, the monoacetyl dinitro derivative o° HMX. There were also
sevoral minor constituents in both samples, upon which very little
characizrization was performed.

Alton (. Dahl 12/15/75
Thie report has been issued subject Signed Date
to the Terms and Conditions on the
reverse 8tde of the DU PONT Request for
Analytical or Physical Measurements (Contiived on Page 2)
Service form.
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Du Pont Report No. T54-81 Page 2

We also received an ether extracted filtered water sample
(apparently mislabeled "ether extract") and an ether blank. No sig-
nificant components were detected in either of the:e.

DISCUSSION

The total package which we received from Holston Defense
Corporation, in addition to the four samples, included liquid
chromatographic scans of the four, a list of rzlat~d compounds,
IR and NMR scans, and a set of twelve referen:e standard samples,

I. Liquid Chromatography

The samp’es of freeze-dried dewater soliis were supplied
suspended in a smail) quantity of water. To prepar< a sample for
analysis we removed an aliquot containin.,; visially representative
portions of solid and liquid, evaporated it to dry:ness at <U40°C
with a stream of nitrogen and weighed it. Ac:tonl'rile was added
to the residue and the mixture was allownad to stanc overnight.

The supernatant liquid was carefully decanted and the residue
washed into the extract witn a second portion of acetonitrile,
dried and reweighed. PFor injection .nto the 1LC instrument, the
concentration of the sclution was adjusted to 24%.

A Du Pont Mo® " 830 Liguid Chromatozraph was used with a
20" x 1/4" OD Zorbax® 5.4 column, 1800 psi inlet pressure, solvent
flow 0.2 ml./min. Primary mobile phase was n-hexane, the secondary
was 20 volume % methanol, 30% acetonitrile, 50% chioroform (special
"distilled in glass" gracdes of each). Gradient elution was used at
1%/minute from O to 100% secondary. The injection sample loop had
& volume of 0.25 ml. An ultraviolet detector (254 nm) was employed.
Samples were taken exit the detector and evapcrated under a strean
of nitrogen at room temperature to give mater ' al fcr characterization.
To provide sufficiert amounts of matcrial, three replicate chromato-
graphic runs were made on each of the two Dewater ramples, in
addition to initial scouting tests to de’ine chrometographic
conditions.

Figure 1 is a hand-drawn composite chromztogram of each
of the two samples, expanding the recordnr attenuation to put all
major peaks on a single scale for ea:y comprehensicn. On the plot
is given our designations for identirication of the major fractions.
(The numbers correspond roughly to inches on the ctart from
injection.)

Chromatographic control tests included s¢lvent blank rur.s
(column effluents at about 40% secondary phase were analyzed as
blanks for sample fracticns. See Figuwre 2 for an IR solvent blank.)
Reference standard samples of RDX and HMX were alsc chromatographed.
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Du Pont Report No. 754-81

Infrared scan of *he recovered material from the RDX column effluent
(Figure 3) was ina. 1inguishable from that of the standard. In this
case, the amount of .ample was sufficiently large that solvent
background was not <*gnlificant.

II. Characterization

Infrared scans were run on a Digilab FTS 14 (Fourier
Transform) instrument with 100 repetitive scans per sample at
double precision. Samples were prepared as micro XBr pellets.
The figures included in this report are plotted on a conventional
transmission scale, except Figure 2, which is on a linear absorbance
basis,

Nuclear magnetic resonance (NMR) scans were run in dimethyl
sulfoxide-dg solution on a 100 MHz lH Fourier Transform unit. 1 to
500 repetitive scans were run per sample. Unfortunately, the
instrument was not operating at maximum perfcrmance when the samples
were analyzed. Subsequently, the instrument was inoperable for a
period of several weeks, precluding the analysis c¢f a second set of
samples which we had prepared.

As a note of interpretation of the NMR scans in Figures
9-12, the intense pcaks at 2.48 and 3.30 ppm are derived from
proton-containing DMSO and water, respectively. The regularly spaced
disturbances which occur about every 1.2 ppm and are most intense
at 9.2 ppm are 60 cycle harmonics.

III. Identifications

The identification data on the various 17 fractions are
summarized in Table I.

Fractions "RDX-8" and "HMX-8": Retenticn times and
characterization data for the two fractions were indistinguishable
from each other. 1Identificaticn was by compsrison of retention
time, IR and NMR spectra with those of the krown standard. There
is ample resolution in the IR spectra to exclude the presence of
HMX as a major constituent. (Retention times and NMR spectra,
however, are similar for the two compounds.)

Fractions "RDX-11" and "HMX-11": RBoth 1R and NMR spectra
of known SEX supplied by Holston agree closely witnh our observed
spectra for "HMX-11."

Our IR scan for "RDX-11" is qualitatively close to that
for "YMX-11," including an amide carbonyl bard. Likewise our
retention times were similar. However, there is just enough
difference in IR fine structure to indicate an expected difference
between an 8 and a 6-membered ring. No meaningful NMR spectra was
oobtained on "RDX~11l." We had nc reference spectra of TAX for
comparison. Likewise we do not have standard samples of either of
the two compounds.




Du Pont Report No. 754-81 Page U

In all the above four fractions, the concentrations of
the compounds in the LC cuts were sufficliently low that bands from
the solvent were evident, Attempts to calculate JR difference
spectra between samples and solvent blanks suggested the possibility
of some extraneous hydrocarbon contaminations.

Fraction "RDX-9": Figure 1 shows that tais fraction,
which preacminates the RDX solids, has no counterpart in the HMX
solids. The :houlder on the far side of the peak was found repro=-
ducible. For analvsis, we cut off collection of fraction "gA"
prior to the appearaiice of the shoulder. However, it is very
possible that the fraction we examined contained more than one
major constituent.

The NMR absorptions at =.17, 5.63 and 6.13 ppm were
reproducibly observed in two different NMR campaigne on two samples
from different LC fractionations. We would assigrn the first to the
acetyl group and one or both of the second two to methylenes adJjacent
to an ~0ONO» ester, by comparison with the spectrum supplied of ATX.
The infrared scan shows a likely amide carbonyl at 1670 cm~l, and
contains a typical pattern of fine structure indicative of a cyclic
molecule, with a window around 1100 cm=l characteristic of RDX.
Comparison of our IR scan for this material (Figure 5) with that
for "RDX-11" (Figure 6) shows many similarities. (One must correct
for the solvent background present in the latter which is not in
the former.) There is a significant band at 1430 em=1 in Figure 5
only. This might be the nitrate ester.

There are no apparent indications of NH4+ or NO3” in any
of the fractions chavacterized.

Iv. Miscellaneou§

ILC runs on the filtered water and ether blanks indicated
no significant material {o be present.

In preliminary scouting on LC instrument conditions, we
found that installation of an extra length o1 column and reducing
the gradient rate resulted in increased resolutior..

Screening tests were run using a gel permeation (GPC)
system, with Styragel® columns, and a THF mobile phase. THF
soluble fractions of the solids samples were injected. Some
separation was obtained. However, the resolution was not as gocd
as in the above LC system. Both refractive index and UV detectors
were used with noticeable difference in relative response of dif-
ferent peaks from the two detectors. From the RDX solids sample
was isolated one predominant peak. NMR scan on this peak was
similar to that for fraction "RDX~9A" alove.
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V. Suggestions for Future Work

We recommend that new samples of Dewater solids be obtained
for future work on this project. There is only a small amount of
each remaining and they have stood in water for over nine months.

0f highest priority for new work zhould vbe experiments
aimed at separating "RDX-9" into its constituents. A quantity of
this material would be isclated and chrcmatographed using different
mobile phase/column combinations. We anticipate that the FT-NMR
will be back in operation in the near future. This would facilitate
characterization of the minor fractions whichk have to date been
ignored.

It would be extremely useful to have adé¢itional characteri-
zation techniques. As our collective experience in nitramine
chemistry is limited, we would best rely on you fcr suggestions.

For example, is there any quantitative or qualitative wet chemistry
to distinguish betwren an N-NO> and an 0-NOz group, or to measure
quantitatively and simultaneously oxidized ard reduced forms of
organic nitrogen? There are also alterrative techniques that come
to mind, for example nolarography and chemical ionization mass
spectrometry. Specific leads would be helpful her2, otherwise a

ma jor methods development effort would be required.
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TABLE I NOTES

(A) See Figure 1. Numbers in designations derived from LC
retention timec.

(B) Fraction may contain more than one component.
(C) No standard samples available.

(D) No reference spectra available. Identified¢ by comparison

with HMX-11.
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APPENDIX C

Data Package Forwarded

to

Midwest Research Institute,
December, 1976
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rigures C-1A to C-11A

HIGH PERFORMANCE LIQUID CHROMATOGRAMS
OF REFERENCE COMPOUNDS SHIPPEZ TO
MILU%EST RESEARCH IN DECEMBES, 1476

HPLC Conditions

Instrument: Waters Associates Mode] 202 HPLC

Column: Stainless Steel, v 1 mx 6.3 mm {12 in. x 0,25 in.),
Si60 LiChrosorb, 5u MPS

Mobile Phase:5% Methanol, 10% acetonitrile, 15% chloroform, 70%
iso~-octane

Flow Rate: 4.0 ml/min.

Pressure: 3000 psi

Detector: UV at 254 nm

Injection

Volume: 20 microliters
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HIGH PERFORMANCE LIQUID CHROMATOGRAMS OF INDIVIDUAL
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HPLC Chromatogram of RDX Dewater Fraction No. 4
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Figure C-8B, HPLC Chromatogram of RDX Dewater Fraction No. 8

B g s
““*fl‘dﬁ%iwl AN




paski

URGAYY

Figure C-9B.

2y ot e gt it tne s g s S g et

2
=5
5}:.‘

omef1=1-70. onurouﬁ&__EQ)f{:ﬁ_u_ CHROMAT.NO. _

con v 5%/ e 1211

prasn D0l on(suppoRn) :
wowite pase anp aravient_5 /0 IR e OH , S9p CH5. cn)

10_ZLef "0 Digacked with pet.

L I2$H  MNEexIn<e

L 4-0/0 C'/‘/C/}

Temps, (..‘.mmﬂ_mﬁ__ oyt wery 44 12
nessun:_'_z_k;o_ﬂi: FLOW RATE_2_¢ c%m mimin.

.- L3 N
o 28Y famsne__ 0K e DS enn aotm—

’

anr_ L O A

SAMPLE CONC. I

AREFA &~

TIME

123 94,9640 S
157 144661 \
2117 2.1%6 L\
227 1400 LN\

P vy &

HPLC Chromatogram of RDX Dewater Fraction No. 1

oy M RR
YEEHTR o
- .{_. b 1-] |-
- INJECT
T L
2 0

TN

il TELATIA

PEVRIHRN S ETVIRAN

ey L b
il KA

SR Y

Wb K




) A TR AT TUEE R pats il £

- i -1 - i st Ly Faiah
B e e I & MR e

+

Tt

LR |
SR S

)

4

-
oare {(-(-7¢ OPERATOR H [Rars) "‘li?r’\ CHROMAT. NO.
coLn0. S Y] nam_£2:" 10 Sl ‘DO, packed with P,

whase _ D20 L. on (SUPPORT!

r m——

o A

moniLe st ano araonr 276 10O S G C it n), A 2
15 % 1if s s IS B Hevgne : E
TEMPS. (Reservoin) _C"‘—:é‘ " oGt oty _& Lt :L ii’%:
messune_ 200 251 now mare_2 mijma. ‘f ol 3

A AT AR 4 —r SHeo 2 f e T
samme OV doruzeq St ~ o aZor 22

12 g ’ '
SAMPLE CONC. . amr,_2 D 4Kk y A

T

TIME AREA
125 92.00
167 2,17
217 5461

~

& O
[¥p)
~

Shatad oy oty
RN
]

—

f

sl

A

e
TR0

B e ———

[P0 on et o v e o o o

t
L ’
il ' |
N R BN RS
2 M 1 ]
R
= i i i
o o RN R
s p H t
5 LS SRS B
- i
. Wi 000 O & g I
" L b
J.0 £
i ] an g
= 3
-1t -H - gl
-t 1 - - b o fmf i.(‘
J ; it &
LR . " R ;
-t- --' .LII' N g - LR
R . vol 1
- - o ’ - LY THY 9 TN
. - -1.3 Sy P P Uy BNy WY ) - -
lll"lllll"l T 1

8 6 4 2

filgure C-10B. HPLC Chromatogram of RDX Dewater Fraction No, 2

S vt
C e e E iy Py
cenE Rt A
§ seda S b
e S AL e A0
o . o - o o gm0t o AN VO
e et e e i £




R
AR

v

e e e e S

*%ﬁl&-g‘sx ,3 e F,—rés.g, e T e “’ﬁ"'

R

ANENERNE RN

« J= fa fo v g fou.

ML FBE
. - N

o~
oare L=/ =7C openaren f/ D =srtsen CHNOMAT.NO. _________
cot.n0. 29 unems 2 /LDt 2 packed with per.

(PHASE) D) [ o X I on (SUPPORT)

MOBILE PHASE AND GRADIENT_2 1) /1. ~k OH

6‘/1) l:lc/z

‘/{1 M CZ, 78 7 HE(?I!Q - {. -

(Ders_Liaan ) N ENS

1
TEMPS, (lturvolr)_m___(col_) W
)

pressure__24o() 95 « FLOW RATE__ 2

P01
1 v 1 g
*+

PYA miimin.

nn.lﬁ}?.ﬂm_s s QK
SAMPLE : -

SAMPLE CONC.

CHART min.
9!!0_&}____ b o 1144

]
[N
1]
L4
i
L3

I, AMT, /0—44{ 4R -4

TIME
151
160
223

- poey - 3
& NS s
N . -

= [ one ! 3 O SO NI VRS Ry U O -

-1

"

>

ov
~

&4.932 L-
53.079 S

RGN i

- s e

- . = i3

’ NEREA T 1] i

f SEEREEL LU

4 T uiln 3

}l..- R J1 LE 1

L AT SRR T [ :

-F LR ER R L

] TLMRER G DR R R L

- - - i

~+CEETT LT TR -1 /
B ho - -} 203 -t P Y == 5 -}

£ : [ TEOE RO
Lttt et crRVER EERL T L
EnfnNA N AN R A e ek
R L PR R PR T

Figure C-11B. HPLC Chromatogram of RDX Dewater Fraction No. 3

. . HJ,;’%

Y é-z,

6 4
Min,




DA‘I‘(M OPERATOR // : /r0! /sc.n CHROMAT. NO.

cou no. S YR

wase L0 /DL on (SUPPORT)

unotn 221" 10 Jif " 0D. packed with pt.

MOBILE PHASE AND GRADIENT 2 2 L] % CH. CN

/S-C//C/, 1 2 fHexank

TEMPS. (Reservoir)
PRESSURE

_13.4411.._ oI m b Dot)_lH b
nowmate__ 2 mimin.

o 25Y nm " sens__0OF gg:!?)'ﬁ.;lll

SAMPLE dewsa , d— ooy W

SAMBPLE CONC.

INJ. AMT.

Figure C-12R.

TIne AREA %

i 1. °
t
ST
]
-4
FINLE ﬂ_i[,
ARl g i
f.ﬂ.,. AR N
N1 N My -
BT Sttt o |t g
-g .: b o -
RMEEVIRAR T
/mln.
sonfin -

i .
BN TToemees TRRRRERSE Iy
161 B1e944 S k hinik'
224 12,498 N Y1 SRl
343 «556 S EHf il
i?:L Ral
UL L T
a5 RRRERARI
SFEFEFERL R
FEFEFE L
._!. G
fe-E LT
s
D O U O O A AR I N ”',L
SRR R
LRV T U LI ::Ai‘ | U

Min.

HPLC Chromatogram of RDX Dewater Fraction No. 4

et

nion

o L1 57 g T b i ot i 2 AT AT S

LR

i B0 M NN bt T

L e 42 D B Lo TR L W IR YRS SR s VA




- g e TP T R T LA ot 5 B A Wt ey T e T e e g M T M
S B T s e e L R A S R 8, s

126 «U73 1~
132 «057 L~
138 ol 90 L-
169 T8e417 S SRy}

FHEE L
I T
i : ] l:..
| 41
i . i
' oare [[-/= 7>  operartor H. Ecr_jtic&' CHROMAT.NO.______ Emij :j 00 O 0 1 O O O &
coLno. T v 1Z 7 10 Y “Clpackeswan________sar. IR T T
omsy _ /0L~ . on (SUPPORT) ST -EEH KRN S 2
MOBILE PHASE AND GRADIENT 4 Z ) X7 ; iR i B 0 I X
(50 CHL 4 25 Aleaennr AN I M 3
TEMPS. {Resarvoir) M' (Col) RanAts- (Det) & Wé- 1O Ok O R O :fi
PRESSURE_ 2L (P51 sLow RATE__Z « () miimin, AT T 3
DaT. ?msms. LK sher0 0-$ /n /;"f:'h- FEAFC R R AT .
SAMPL: 4 ‘;‘) I'. 5 M cn # ‘5— A S . “i iy %?
SAMPLE CONC. At 20wl ._:LZ-"..:". _”" ~ ;3
4§ : kS
TIWE AREA % FH 1 |
120 s040 1L~ I l.mLL'i
1f

dor v
]
¥

T
v
H T +

SR S B At R .

12 10 8 6 4
Min.

' 224 64547 LN TTEEL T

252 ¢ 34315 LN L B
336 T1east N R T T :
i AR RRIIINNN, ﬁ
SRR R :
fote Jmpufufu o 1~ -1y - f:::
-1~ 1 1 3
| ELEREFEEEEE e
i 3~} de bl - - - i
PR AR e R L L
i e EEFEE DA R T LT
: LT Jbhriia {- I O 0 000 0 0 A _"_’- Ry s ;
VIV L L . J-F ULk N 3
A sgIEaERAERaRa: TR E :
e UL EFEELRETTE EHF iERERRERRE -
siiaRERssaRtiized I iahex s AEERNRCECAINRNARRIN |

Figure C-13B. HPLC Chromatogram of F™X Dewater Fraction No. 5 :

£ e o,




RN P e TN g T BTN AR SyerETig p F 0 Gar ki LTS W ey T s o B D .
LR NnlR JWRP LNPU DL AT NE TR o 0 N8 IS S0 e S il A B KW AT Unah % 60 B ST A R TOR TACA @ F 1k § AN < 0 [ W 0L TG4TSR § W T g R S et e T ST ITH o et T AT NN FEBEE TR N R T B T R A B A .;ﬂgﬁﬂ o
L

Daty -y sndf-
.““‘_ min.
T = - #
wu. amr. L0 -‘(ﬂ‘
uil
e
0

! i -
g : 2
e b 2 ¥4+
mm \ - - =W el R
' . N . « t 3 .
4 m._ = a3 } ! : 3
. b . um X 1 O e~ DU\ - G i NI t@ .
. 55 PN D — MmN O : i ;
¢ ~ <1 OO NS A e i ,
Y 1] l w o e & o o o o g [ u"..L !
A 2 2 x A ——
Nl 2 & - < | o Y : 5 ““ i
O s 3 _  E—
~ R n 3 -
~ 1 v 7 "
s b
= i
e :
o )
-
3 ,
5

LrOL,

2

5

1
307
4G1
654
Min.

Figure C-14B. HPLC Chromatogram of RDX Dewater Fraction No, 6

TIME
1
1
2

>
MOILE PHASE AND GRADIENT_S 772
TEMPS. (Reservolr) L& m:é e (Cot) Lot -
(X2 ALY
sens.__ D8
". N =
4

cot.vo. FYH unem s 247

™
: L g
~
o } [+
4 L A I k- -
g an g g2
. - < 0 .
3 < x « w W
w, o % a o
5
k!
h
,M - O B - ~_ P o mema e e e bttt [
— —
5 praws e e - e n aoae e e e — AN EEN TAEER T
¥ 1 1 3 " .
! —— - - P - ; i :
.mf “ 1 e ———— oo . el e e e s [ NN R
J: 1 ———t = v o - - - - ——— o —— t it
.m._.m : . 1 B L o R T R
; Il i - - * . T :
W — e e - e . - - b *
\ R P, .- . . e e e 1 i ‘ :
1 : H jrrbap g —— R s [IREEE RN
1) ' PPt Sty uy g o =St SR DL
. 1 1s "
3
§
P

Sa G e
il
-

3 L S

e -Sua
a Roe
[}
3



i R R R R
A

G R MR E

s KRR e g S L e T A S G e S e e S A S S e e

LS R S g R )

= L °ON uopjoeuy uajema] XGY 40 weubojewody) J1dH *8GL-J d4nbi4 ,

Qe Yoo F144444 1 44 i J - 3
| e st W
o = 3 apada - -4 - = ofed- - - P = -
AL T T T e e ;
FL - 4 T3 e I f-1-4 144411 5 i R L% - RERRE - i
- nefEsEd B EEEEn BEEESEE I-..% 7.0 1 ; 1 I ‘
=t TR A VA H § + :
e o o s 20 o i YT T34 !
£ BRzsRaRNas. - ;..L.u N HARHTF HEE AR |
HaT ! ] .
g ! L
.mA_L.. ; 'H
I
4

I
s

;s

: T atl*yv FLCL

, T *>r° Al

o ' LA R 1611t
Ww w \ [ Sl o9
. BN EE EE A 62
4
el

e
- -
N M
K]
Ny -
.
[
P o~ N -

v R I 6af "
# : .- ———— - ‘
% Y2 vl 4 - -3
& o ¥eed B papRiusiha
O L e Enldan
B -4 4 -
7 ¥ .
5 =11 )
i
t 3
bttt -
!
iIE T
BERAY| poo o
REERIE
ESRE K

oo
=

e

B

f

AR RE A
[
~o

o
LT3
peverieRERm




53

PR RES

AT S

et T sy s wre s aaen o e - - [

@@;ﬁmwﬂ; .gawmnufm#“aﬁuﬂwﬂmﬁ?%e“ks:.f;ey_e AT 4 81T g W T G T8 ST R H AT e R TS LT e Y 4 W 6RO R S r T N

i § °"ON Uol3oeu4

*Uiy

J493emMag XQy 40 weuabogewouysy

J1dH

"g91-0 a4nbi4

s

et

=

TeEr R ¥

I Ak > S
bt sl

fioss.

¢ d
. \ saraidds : 7 i :
144 1 £ - 9. .;__:_.”m. ) N yrfakrry . in : —1 1 sign ek 1
) 4 3 ¥ » S 4 $+¢ +441 .1H_ | 41 - 44 44 —. H1i4
I t L 3IITUS ] v 1 |
g » 8, I038X e s +1- i AT EET p s r1-
: a® L 1 FIT T ReekRSE fak 1 3114 147 4
e id | i 11 HET mi.__ mly oSS SEaNERItE THEENHRTH A DT \ : JaEs3
1 . Tiatat | fepppaide 1 111 3 A s
HEE T Hob e R A
i I WP S ELECH AR : .
1 Fpaghn
= A b [~ ot hu
T :
e EETAEARY
?
q {
LI H
i :
16764 9vzt 1 f
Stte 1! . :
T ¢51° 52¢ i !
-1 L,vGe cte 1] .
- - o
T a8tL” IALE l '
o ¥IuA INtl ™
it
4y
-4
¥
TCNR] Bl T T IS5 :
COIET T OB O TFY Tp g SHmaves onv ssvud rusom ™ -
- TTTYE T v 1
P d!ll‘l‘lilall.lsdlﬂ\iglﬁ:ié
o a0 “TICZ7 T OS] TLTrornINe \vr\w.\ ive MW
3T
a4,
[
. tadt HEH RS
13T
13- Af
R m..
¢ +i111431 ] it
- = f
. -
g A
| -

[

]

!

{
H
f

‘h
T w

. o

$‘3‘§-1 5
ol 5e
S e

+
A
1

3
NG AT

i
S
Sk
BTN

&
-

&

I3

It Y]
Ve «n\...,,mm&
LT e
LR
n,
o8 ai,“wwvw
T
RN 3

.‘-,,\:‘:ﬂ
= B,




A

=

el ¥

RN

Sr

PR

i

ST %

a3

Figures C~1C and C-2C

TR BRI, VAL R R A

HIGH PERFORMANCE LIQUID CHROMATOGRAMS OF RDX DEWATER SOLIDS

AND HMX DEWATER SOLIDS

RS RN ECRITER L MR PR G e R AR R TR i

e ﬁﬁ@%ﬁq

Pages 108 to 110




R R R T P T T L TP Y e R T T T VIR A TR

IR 1708 s QbAoA T Y S

SPLLOS 493EMAQ XQY 4O WRUBOJRWOAY) DTdH *IL-D d4nBlg

JaqunN Sagn] 403231107 U0L3oRU4

a v.I r_n.a?.g.. S ] .WJ,L s om

«
~«
<
-
N
]
W
ﬂ
—
o
P
(4
?

i
'
[
¢
2
N
3y
2N
K
oA

‘.

e
<
-~

[N
- A
we

)
2

7

ey
=

BN

g

AN
=<
[V .
M -

™~ -
-
—r—— =a
r———
- o n e

R
O
\p
| o8
{m
LY
X Ui
N\
\
N
N\
\

s et
N\,
[
’
(LN Y

—
V4
/
.
g
St .
AP it R PPN

<e

§§

(
o
R

.-\mhﬂ
- AR
N | - -y

~ N >

/ - 1/ V\J/ \)//\‘/\j —TYwEtre : e TG WL e temt % £, 4T
; 7 [ / // g AU WG
o - \_J 4 J / M\ i 7 T K T T s..:...ld...h:!nss.u wmm
m _n \ b\ 4 i K gaﬂn\ T T T e Umsa«u
.w , h ...lllf..:.o:aﬂ\ﬁ%\&\NW!\\.GB.«:&WN-N\.@\...Z_ . ...uN

. A
£

S
oo
bt o oo g

i,

bl 3y

2 el S
|
|
{
g
| §
U
————t—
ey

x3s [_, Xvi e
‘1 ; nwr a3 \ : I
5 2 ~a “ v

x

Span

A s,

w .
gy s o

et
-
s

- o iy it g8 ¢
Fan

Y

* e s TV TSR AT T ST SRS AT TS TR T T
e I T P TSR S PO
.

wh
\] !
£ - E

o2
% : y
: ) %
A e LR
th - y




B Y R e

- -

IR s )

- T

KL

LT

-

DT

R

A

vt

Al

[

R R

S

rd

-
3
[}

L

-3
(2]

L

|

1919

6 | nf ¢le

SPLLOS UD3BM3Q XWH 40 WeABoyRwouy) )1dH

R

TR M e PR

JaQunN saqn) J0398] 07 ueizoedd

> 4

§

A

I PREV G

B4

ai

':c\

\.’\
v

=
Y1414

<
<

*92-2 aunbiy

TR R T R R BN AP A s PP AR AP A0 e

16 a1

AR

"y
(P
< {) L

a H
.
58

»

SN
$

=3 .
TN




RS R N TR BT T {xvggmﬁrnwwﬁ\ﬂmﬁmﬂt@vf!daxﬁ.ﬁ,,ﬁ.nr«igz%i:‘.ze%d:a.ﬁ.,..ixikiﬁ.«gﬂmiﬁﬁ_ﬁaﬁw\dﬁ.ﬁiié.,;v.xéﬁé.,u.ld_ﬂ{“,?‘e:‘...m,,x..ir.:,.x:_ B e et T M o s e
L
f ’ e
A
. g ‘O UOTIOBII 193EMO] XAY JO WMaydadg ¥I  ‘dg-D 2anPrd ' .

A . B -
- - ) - .
) . oot oor 00§ 009 - 009 008 0001 b
¥313WOLIOHJOY1D3dS FEes 2T M TAER %
X I . R Y 5 Fnpet - e
. QIAVAINI 0 Hit m_.w B8] LERERERsEL boe! B H e e R R
. HHHT AR e o rRRYS prewy pupoe e
e u.». T HI3 s 3] i + W\)w‘ﬂt»aux _\aﬁu.u;
44 -4 14434 L ol -4 E:
Meunjoaqg e L I e : Ty g
01 ppdr iy 522 = Egksy HEeN) st gl |
AT IR IR T R R ;
A\V&J\Nﬁ ISATVNY $31% «P@,I NiBITEaRS St R .“r :
oz I ﬁm.ﬁw igilHiss i) A ,
ok - LAArALA y
Y N OSE BESER RS pREER -4 k
Bl R R FEHEHEAT - 3
. - ¥ X T L...wkk pa: i M — . ppsu ki [PepY Re Mmm
H B H : . : Ao 5
S : - oo HEHEEEHE HHHHH . sisss gFansasiss ns, 55
- " v T 0 . L. - et s rana . . b4 an N
: : o BRI . IR g e L
- - T B — - e pyad —i-4 B ing S
. . } SINIWWOD *- T t : e e BB
> . s ‘. . of 41 whuﬁ 4337 » i N . mw
ISVHd ¥ et = : 1
. LI JBANG T e e e . .
- ~ . e ¥ 4+t e 1 Yo R - oo T
e gl NOLVYINIONGD Wit sresy sy sees ey o o : At
: WAL %  ianios 0 sl ey EERs e o . o 5
4
5 ———— . . 1+t 1
4 : . . ? L . T
3 .. . T ww Hivd . H 1 s
! . . . . . - i1 . «
1 ; ) . i R . t
ﬂwm ; : ‘ .. O@ " - } S
Wmm.”w . . T1iter 1 1 ) 144+ I mE
15 1 ) ] T T + % EREES DEDA]
[ . rorsn x| 1 1 . I T + 4
‘Wz . o = [ e s g e i
i . +t T 14 b : T + iyt
- AP A B as T * FRORE B L
w” . ON wl.l.j e Ba e YW RO 1 +4- .
2 . : . b R e e . F s sasaz e
| 3 e 3 33 Y 1 ™y +
b 3INIONALS Saad EE3asesNt sapmz ey a5s: . pEses:  peersrTEE
14 Ehauy apankEn 3 13 t . . 4 2
L mUmDOm 08 - =g iy % o —
: T : :
'8 3 EEISsttat : St Ssut et et
) 41705 TNAG qnrif)f03Y 53095 e ety et oo : S e
23 fy=iRoeat feaseanbes sazanrntst 1 T : = o e 4
ik - 06 s e ks 2afas . u. T oy ahdly Fubeit o
1 é\h& GOO._ oS EenRacvies baaesbrags anzsaEanil Ivh) . 5} g Bowas: pembl bovat REEEL
¢ 314WVS F s e e Frseiions o ones et i e e Eovet v ores ot e Iy E :
_ww__ gb&% *ﬂ‘% s rﬂ»x_ T b i : MH. e} Ly —1 d— — “t [
. - 3 BEwh e It 11 . S, 34— I FRouy REwes voang MheeS hnd
SNW‘ .n.oo Z 3lva 001 Fic i : It s o pg— PREpEl Pie Soaiy pla et
[y - o 1 T Yo i v — - = =
N Sppl & SO I8 BERS FU1 i ye | iy & DI 481 + g ORIy PR Suadl ST P
?@T ON WNYLO3dS L {oeiE  Im FH= B o8 B M | B oot a1 4
% ov ot Sz oz 8L 9L o1 ¥l L 't ol T
| 5 s
'
- ‘¥'§8n VINSOIIIYD ‘NO¥IING “ONI SL




R T R

o Y S S SN G

R R LR R S e e R e L i U e e e S R e e

9 "ON UOT3IPeAJ 193eMd( XUd JO wniiovadg ¥YI - (panurijuo)) (r-9 2andTtd

R

T e

e -y

2 25

0091 ooslt o000z 0002 00s¢ 000¢ 00s¢ 000V i

v ' = b - . T 'y gnwak on ey Gllaant Sunment Gy Sy pury pamst — k
' T 3 ﬁl " 1 +1 T It gt SR . n
+ T i A% ENARS yui Sy pRbmy St A
- 4 T bt Py " ——— —t O !
s Ry Sunay Quusy
4 : - sy SERal Suxay Sheiy S e s amert o EPg be
& - . 4+ PN e Tt Batandbdl Gt - - . —— e bl Suieiing T
+ + + t — —-f --
STy pESEY S T
+] 1 — by rens het i S )y B uY . :
& = H e nge s 1 g puwad M
W + poiel Sapguit Sbupan -
B - < =
: one: rom et oL . !
> y — pe L 1 IEREY 281 n N - Pl Py e S L i
il Sutepun S sauss tmund o4 Bu 3 swatl Spmid hiotad Sanng S dus: o '
s = 3 i iSvas 85904 Aenes SAS0E Sl hanil S jood geass soasy sam e -—t
3 e RENRY SNwNy puBN NG POy e e o !
? 3 1 1 »rw Fawwy Sarw = T = [ QuSyaing ningapat el Sptenps ¢ |
4 HA g . -—— + b
?4 r$ ) H A s 1 N rs 4
3T + S— i h
¥ . T swwery 0¢ . ’
! v 1+ e} ——t - T T ren e ey '
Sy s png SERGY PP SHS Y
. R e JRACY R [ {43 e - SNDES NE DS DI MDD SIMNDE §IETE WY
F . ad = 23S ERURS 15000 ST ERAES S baes Dt [OUN Sy DOGES SHAsmE Sy NS .
I3 cws it . - =¥ )
.00 $EUBN 31 T o e N2
_.w ra SE R PSR o1 ot " r IRWNY SNESE DS T .
= ) $Un Y prgad ¥am : roe b o oe
| r £ .
L T eEnd suP - - vy
el S8R
T " . T T
k ) . Feli s T
. rua * ot
Fom—— - < -
— - : : ay
, 2 kit w——— = 1884 paaed f—
i It b . . . . g Sewes 1
* : : - Sadsann: :
Mx t T.r - * ' S8aDe =7
i T -
...m +- s et * a9 e gad sa =
Iy
(!
3. - -3 + . . . ' =tp-r 44 bb-1-e- — e QW .
13 s . .. 3 + F — ~ .
T ry I8 SUBE ’s v h
R 3 . : S8E SRLEY FSE N Sotay -
= L) . . - .
4 _4-. n 4. - - - . + ¥ I..% .
b . Yy Ig e
j ) z 09 .
41 e " + 3 . au M....tv --=
1 - 1 aa o Hirhy n ot
. - ko 3 4 +4-4-4 -
' . e — . ~ RNy vevey FPFEY
* i Y v i S Be 38 ABE e
3 + Y . e pun o = ‘
" .
! i - s
: X 3 feut
1 L @ s mian
. — y | o7 g pe : SO
1 . r ey
r & ). id i oo b
] S - [y — ISDY PRQe1
: ye | P = siusd hady pe
v + I
{ Teq SUpRy Fuaay ——
i ; 4 1 <
¢ . T 1 feds: -
‘ 1 | T !
Y 1 LI R S0
L 1 -4 - - L R e - e
+ + 't ﬂ 41 'Lu+. [ S4ed (X%l ——.—
: = 15334 2301 S201 S3S3 A U
. —— 1 g ed iy ——— n Sepuy yudgy PO 5 p
d O - TN P
+ : e o ot . X X
4 3 3N S ot d 1 99 18 o
b i >
e e -
. o I ] ° . psen I PRGOS PO Iter B
I ' [ [0 SRDEY SHPEN P 3
m b4 . SRS SEDNE FRODY RPN -
' + 2o Y9422 222 I8 Py
T ¥ ¢ 1 : rRgas e faged S i
qn e T S04 $0804 z
0 - . . . oy .
s 9 - 85 s . 1 Sy 14 .
. . . ° . . . . e
. B . . .
i E13AVM . .o . . . 4
L1rP0L FTSWAN 1EVHD A41D3dS ONINITUAOIN NGHA : ¥ N NI QLN
-~ N .
h . .
, N ’ .
| X -
\ - 4




009

LA G A TR b

SN USRS ARD K PR el )

AV R T, RS

9 *ON uoOT3doBIj 127BMOQ X@ 3O uni3idopds ¥I  ° (penutivo)) di-) 3an8Td

1-WD  UITWIINIAYAA

0ov1i 00

009

ot

O e o L e i S e T L L U Y

— - g ) ¢
+ T ANt Sty o, Y 1 . - .
s ¥ 1o { Iy e iy . .
e 3 3 . —— . e LR i X3 —— -
- ook en oo B - b et —— —— e T e :
- + s W - e i t Qs guu— < L1
—r e g +- e pincd eoady £ b Sttt
a1 19¢ Sa sl veny - n . o pbwg SO §.agups g i : -
1 .
- T ~ 3 "y e rrery 1 1
Ty aa i 1 i 1 Py 3 s 4 ~1
yie: — Pl Sy b 1 i
X WS —1 3— —— -l L ? ==
ry —
e SO ) - e el - .QJLJH — 3 3 3 ey
3 + Ve T AT T T 4 t e
- -1 H _— 1 TEPEE M nt o oaned Swwy 1 g % t—
b 1 - - — -
T Tt 1 T = SRS SSUST PO il Rrrbl SU iy sl SIS i S i P
% 1S G T T 1 Iy By - —} 3 3
T 8 8 B 1 -1 i — 3. % 1 I
v Jr’ T A DS pas e e -y »H . - T +
dera b = = ry N S - 3o - -V} S -C 1 - - — pIR— S S A
Vi bl
A RS % 1 L e e 1 L t . W
I3 14 3 ) 3
s e % - Ao s - v O Ty 19 Raes ¥
gt s re 3333 s SRl S8 93 Yoy mwe - £
+ + t e a 5 1 I gy su s 18 + 1
e Y +4 e ot B $ 1
Buay ¥ - t + 1 8 1 014 ¥
+ .
~ . —t oot 2. LARPY BERRS RN PN Ny by ¥ =
s «—Vu ﬂa * . —»» —— 3 L n. & nrkh M-rr S — e I
T 'y - T3] —¢ 1 e wy SU RN BERRE FRE DY o Bt — e
== e . .  gpem— " b Swert -
T = . . = ; t 2 2y oy e S - - 3 -
. 1 R PUEioiS S oMy RIPHY SRS §anes = RS St [ S So
+ 1 o .t : -
yars 1 . o ruiny 8 BEWWE KRR e o) ma ~1
'y = T - g v E v re (g Junay REUNY gRE: awy yu . A
4 + ¢ = T 3 H3 e une
n e s Sa e ot igne -
R Ry . - . 1o " < .t . tSUY SRIEe ESEEs § 6% S % oy .
* i ] - o e T rRe S8aYY Sav! ros S ww T = o]
Tttt . 4 n + — e 14 SRa s Sne : . —
4 % v - - 5 Y - - >
T 2 . t 1 Awas sanax nIwY Suwa T <
SN B ol . 1 T W RN P T TR T - T prs W !
5t v s ta o w04 goua baUGY Auan LN < Tt ~ :
}
5 r
" $ 14 ' v L4
L ig4 + >, t f : ROTY SEREI {3 fite n 3
+ : W - T sas = b LA s EREWY Q1 M W '
pows + - . 1 1 =1 o re 81 T
rors N e s (WOLY SUnus yEgeT pe Y
T "
e M A qP + -—p - - g —— 2 - - i T , 9y
e rre—— Y . . . — = ——t it g ooty §ha iy 4 w 11 it 4 s
. - X - Y ~1-F~ T X
= . HATE SEnE EER B == :
i o o rikd pd
=+ T : 1 e peupt spuag gaw gy o iy pdg g faue: it g g i paageatun Sepangap ipomer
Inas > — MPAIS sad s aans pe ‘ 5 f Sy epvan -
+tr+ I 8 PP e R S wfes. iy
1 rRwe > e w UGS SO Y DOYNY L LRI o R 4 —— . BT 2
o i Y- G INTTETT Y N e s Y e vl tpd Guberd™ et i) Gunant § o GRem—— Sy PO
re 3 P Smapery 13T G TPty Sy i) PUmg S S P Sapuna ebmaviy Sasmupet S pune
e aoe ~ B G W N L Saadd Sa =S FEEd I bri=t-od et St Sl
Y : t : b Po PRoa s o5 1] 7 cad Sucad Suter 3 :
panynaut -l " - - b b ety BELAL ¥ —
$ 3
- e w Lot et seotd Ioety b »wwﬂlr:. [Rasy Seong o34 = B R T s Tesd] I
o o i PR) SREBy Sedy S PG Pupsiny SUPEE SHRAY SEuag SHES Sauing Sivhay et S DI SRR S S
: rasy s Shaed Sdod SINSE Fodid Micnd des ¢eoad phand Jhang Sl conull Sonee il ety Qi Qi
— PRy SIS BEsNI (Ee SN DIHGHE PUNI SUNPIIG Wynpiol) U GERIDE W MY i G P
g PRSRE SO0ty FHALE SGGNY SOPNE SRS SROOE PEONS PR SEREE Sy Py St SE V..ll}
>y sune jmeny Shdng Mo fonpd aud S o4 SIS 4 SRS 1909 SPubiy 2oSEd SPtuin SOBa Shbug Suuy thihibnlig Taad
. s noe 8 : (6004 S04A] Shuug SEudl Suaus aets $tig Shtds Shoim sdnnd SSnud SOOa Eishitsiialy SNTLOR
* . - ——r
- - i ry ry PR de X - IE TN TRY TR - N e e m————— .
r . s T bod 4 1804 04504 34554 SHS0E SEDES SDGEs bodiy SOtuia Shumhe SHUDa SR pig Spmnotuipbuiabd 39 .
> - ya u Iand Susd (0oud Sosed $Eeds ¢0044 S84 20004 i4tay bonas SR SOdad Shdubd olndn Stade somil Shunedibi i
o ) B DRSS PIIE SIOORE PN SUOY PP POiriy PEGEAY PUNIe PR A SAFIIRARII Suptpt SR S ” —
3 | 1 pacind SEodg Satd SAAE $4444 S5 504 SOG4 SN SRERE SAREE SARES Spbd Sauil arkdud Susiud L P e .
1o % . 1424 DO § § T FETI NI e .;vmu M $5004 $5004 S5 M SOID4 S04 B0 S4RAY St § Sy ohuinl gt el Snphuif S ettt SESE S
=3 1 ' § 3 1 T § et f b z iid §0da4 $0d N 004 POF G4 Pucug SEe ’co.v\-l.uﬂ” pod Spdad S cu.illr.:u..m ol
X | ¥ & ; - p 4 b | b 9 X L
i i . . .
' or gL 9L . 14} vl zi 1 ot 6 . 8 L4 L . §9 9 (49 [+
. . . . .

. SNOYIIW NI HLONTIAVM

. ren VINIONTVD "NOLENMN "N SENIWARLSNL NYWXO3t
L% . b

LIPPOU WANHNN DIVRD 240505 SNIIITUOIY NIRM

.

SRS




- 9 °ON UOf3o®'lg a93eMa(d XQY 40 .Bzu.uuwmm 91 *4d1-D muswﬂm.

¥AUIWOLOHIOVIDIAS
. QIevENI

oM 005 °.009

-4
i

i

1 budy

0 ===

Iy
i

JMdeunjoag

\N(H“C(ﬂwuﬂ. 1SATYNY

. — GINIWWOD,

“UUAING, 3SVHd

== NOILVEINIDONOD

. —INJA10S

ww HlvVd

FENLONYLS

44

e - —pmmm

Srangres
ReN gun "
44§ $4

L1

3

i

b4 34 §-4
444

3

s

.
-4

g

334

o
s

5

-+

b Bl

Y

»

Pad ]

3.

i

+14

.

SR iEaas

i

f-4-4-4-

i

i

HTT

ey

i

1

b

g_.~q~'r

il

444 344

4

Pipetageacio ety

adANOS

7-49-k0l
i S n\&

T RER Jo Ry THYS

&Nr. .Pdo = = 3iva

*ON WNY1D34S
ShbF ©

Siqe

Hi+4 H

wad
-+

L4t

VINNOAI¥D ‘NZ.»2 %,




AN Y i 3 e S B S R AR N N R LS SRR S S s e

TS & T -

e

Figures C-1D to C-16D

ok b LA

IR SPECTRA OF DEWATER FRACTIONS AND REFERENCE COMPOUNDS

b A

a

s R

el s

0

e A R AP

I L Wl

i

"

SR ¥

R YRR e

"Pages 111 to 159

kAR oy

x
il

> in*'* b i




R A o e e R v e e

9 *ON Uor3loRIg I93BMA(Q XY IO wunijzdads ¥I

Cacm - reabn Ehny W

.

s (penuTluo0)) (qg-9 2andig

WD 33EWNNIAVYM

009

oozt

oovi

SR BN MM

SR -

SN R Pocets sared pue t =
=== roael Boduvd oot Swtet it
ppm— [ ippae jousd faky 1 T
: .
T
— ————— v T paAlL B gineniey ) - -
e e Pt P § \
.Y A ra\ali\frl:u +u” T o~ — .
——— Y«Inlftl. B s el h—a..* P - A — e
+ ——— - ied  §- G re
r T osas [8usy takhy ngei) . Wad ov ) S m—
n PSRN b et _
+- Suug PRy PR RGE PN S S 4 SaR DS be »
= . -
S St U - —4=
— =] Soing Tined adadRalul suusd ol t 4
= = | il mnad IR e o pannd sesal " —— HNIDJ’I.
(SO TUUNE Sy ws' g Sl Wi Ssuiint fed S
- ol PAed s nb 3¢ Y FRASE RECEE Shtals S0k B S ey
— ) —hd ixom-v 1 -
—e e —d A -~ - bt b § e -
— X Sabiay e PR § fad - X
—= g o oy ;q\..w %H Shgiy Prmps Spep s 0 e
= g = g Bt R pronk e Slanibbiulil Santanyomaiy
-] MWH Seall SEI A g P s | BS: I S
] £ FESetay s RAL ek SRas! § £
X — sl it + » 4 -
= == v S SR ol SEUDS peRa o Ruhy bbby Mius Sy S
—C T ek g e g
x PR ARYS Peotpatd & ras: r—1 Pt
— [N ¥ SPUO) PRSwE SR D J! - § S S g i g
¥ e 65590 B bl .o
Y e f e R I Y I
X T SHEss ol bl buvve sunhs isshe sas et o
g ohwan = jegd fibdy sdups ¢ pinoiig s Sl st ubangh
k3 Oy e Y - - - i SRR NS S I NNy Eu ©avtl S ORI S . [ESa— e s et
= . LY o Sy peping v el 4) Suflind sye 94 Fiwa 45 oSuy s Raad gl gal Sumag Sb sty S srbclgi
j— ' P 0*. ety She 3 PO DILD e I D IPDE G JEE PR G SN S o
— e < 0 B s T s R -
cs NrPIsares bons F x
z . pRaad powd Fedde  pnnind - by o
.o rpuag Shols uln i
3= FOOOE PRMEY SRate DU tynh SinEpRp §
——— Y R USRI SRR P
.1 . -~ Leyfoess P T et i it |
+ dyedng poald - et
e S — - oy § -} D e .
- _ d MV - ieqss i Pad B bedes FOe] RN QUL S . e
3 e S $6843 piiting el Qe b
Tl - BEEY S4B RPN 4 4. { riaes epaad B4 PRI St . by PO QR Sl ——
- . ﬁ!.txfi..ixr;f gy bowny seaws sauy§ ¢ Sural Sekd o ki sl sonas frsie fonid =
A +—4- e - Qg 4t e Ed Bt ——ea § oy o - -
it ruy s 7 3 s P SHDES SRS ERONE Spnnd S4uhe
ISt 81 13 o NS TR R o3 b 4 rnA pOSO% R bel Dyey -
— + i reRs IRge] ad _vav Ferer 1488 hay v ooty A.MOQ SRR Saing
208 pwEw T T i ap® pp oy EY BY b [y Wiy Suvm
rH e e e s L P Sl =
Faeot IR eyt bysuRbugas swnm shbes sintdet bid 13000 SEREY [hatigbdtd Yol Rt Suiik Gps et
- i +- bt kb e rfrees b - DA Sy
Y 11 = T iy 4 54 PO Puinet Sesvur Sy
2 [nesssasas fuautshydl swond suund ghunk bpSed Sunsd iand ttﬂmﬂ.\h Iouy s - e
n | naus s ryasbed gue g iy oug ¥ eud gupin Sedud Lall o5 sdund phdul
p" b N fwi iz S 1 —
- c v R - - .- - EE T ——— - e A -
g < S Reng S an il . Petiferid o 3 Les Lt TR TITT
3 e su v AR edn QWD&QTT» sunplinuwd tnoes rnplt fusod seotd sutad Sk Sgwilh
3 ] Al 1 L 4 3 b (S vyl [ 509 FRIRY MM B SIS 5 5 R Ry el DTt PapRps Sy Sppmpni S ey
e poer oy pe S EETTS LU0 e pop e "
e senani wadbednny M) gns PirEug 3 g dn douwd Jewed um._.w ﬂmywc 1T <Y.m3f ey Oy Qutriiuiini SO S
s TR T bt el et e e U 3 Re3ng I pavead el e
b et T1 o 1 =r g 53 rak [Seed disind SRERE 45368 Sihguks Rttt
= Ry T 3 H 3 re oo P ”
ras tEh pdeataseiivds Sands idavd Mgy T 5y s d5add Sagse taoel S —cverms
e 4 1 R -yt ot —— $- - X3 b LR XY .. - - - - -— o~
: raskoeg st vy ooy Fuped tyets ddad] [ogon sTsA5 3031 Shas 00s [S548 SR Sl et TIIitIIz
bifyae Forogete o Foorafroes - by 1] r brrer ~y o PR SR Gy A
T hre oy ? ¥ pRaby SAOST SRl AT S5 S6S e § e o SRR SRuied Gt diiy PR
T T s suugds opnsg pvad Fpad piadhe ades el _1.w.. MESAS B ..”H PRORS S DOt M ad ﬁ. bl
s :m i s edd odaimefi b bppqbnf il ies yla S QS SIpEy Sy Siingel Suiiil Siviiht S gt SUtuhhduisihd IR A
- " - DU P - pe poy PO I - g 9 v
T . o spud spaba flond sngnd sopaetids] fsR3s 344 dadad batad IS TH IS4 SRS SOG4 el t .. .
+ j=% e e J i e S R R B e R R TR PP Py SN Gu M M
NI & QUPIRDE PugAuy (o ad Basdd SR ESI L EEE TSRS L2328 ST e mhemmem e q b
et St | b s SaAubed faung sbedd Sebed Baded FOORKE SOALS SaFd SOAed PRI LlplyIIioyIITIvIIL e A
—i7 T ; et ey phid s3a e FSEa rE 1483 B3 33 EREY i 5 St $3os S 2 ST
rs > o ¥ ) smm b o & juod sauds e0aEe | S84 § 148555 B4 80841 ¥ — .
s | wid § o 190 06 e 5 § o d [aash 3120303 | 241 ; oIoIziTyooIiii

o
VEN  VINIGIIYD ‘NOLE3NNg

[ .« ez . -

» .

INT SINIWAWLISNE NYWX3e

- SNOEDIW. NI HIONTIIAVM

U0l IJAWAN LAVHD AO34S SNIIIQUOIE NIHM

-

A

o

i

5&

W

L g L

R




PR SR R

AR,

g ON uol3loBaj I931BMOQ XM 3FO umazdads ¥YI - (penuriuc)) gz-o dandtg

ERRMEATRRER

AT

sus

51
SHET

A Sen

v

T

HHt

RRRNEG RS

R
it
1

ugnae
-
.1

LY

£
-4

:
;
!
:
|
]
!

)
|
|

|
|
I
!
l

'
i
'
i

St 1 ubed

144+
RS
44

I
i

T

1

b1t

o mH-l i!mllk”.hnln.!.,l “ .

e S —

—_ N

.

s 0
s

Gt

4

-

3@!
pded-

RTTE

4+
o]

A Satmmn i
b g — e
il Slun i

4

:

sguigesie

- -4

I~

Jptegt) aunpaing Subefibe Gappil Suniuidte

ol ISnts s

Sl St e

SR S

<
.

PRSP GUPIP Y
———f o e
.- e o~ .
[ ORISR APV

O iond

L1201 BITWAN LEVHD AJIDI4S ONil

WO R N

.2

M v e e

=

Fowes o
A




L 4

L EISWOI0HIOULO34S
* Q3¥VEINL

usunjoag

.aamhamw ISATVNY

A L Chht O 30BRYy
SLEWWOD .

-, t .
L SeS NRAcLAg LA 3SVH

C L |Wq.||lt o1 Jog ot NOUVEINDNOD

INGAI0S
urn = HLYd

(i : - RUONUS
3D¥N0S

—_ 9-03-bs0n
) 2ok bpp [ s310aS a4

Teanmomr W
N\v? ‘CN WNRLD3dS

e S e T LT L PR KL
:

. 9 °*ON uofIoBRii I81EMe] XJY JO umild

VTR TR P ERF PR 70 R AN g Ao A Sebsed 1% 40 5 K ot

ods ¥I *@g-9 2anSTd ' .

1R AP M TR TIPS R T TR UL A |

R R P AL TR 9

"pa
|
!
v

- P - o - e . i

cmwafoaeed oewa 4 w
— S .- D s +-
PRSP SPOSS PP b bPE b 6801 »t . 1
o= pod Sbpis SOOSS PRSI 3 3 1
REE FE03E $5508 botdd bibid budod bbbk bisu:
AU POROS SOPDE PODPS FRODS PE YS! —
POSE) SIS pEPPy I by poss <
+ ‘e
PRI PRUDS PORS SUEDE FRERE 580 e
== Pt pog) Pus +
on PRSSY TR EERRE PEEE S IR A-- e
PPONE YOS POPTS PRRIY PEDEY PRBY ot "
g SSb Py DIPIES BIri bu.mm 1333 T Y =
LRl SRR Eoht Rt 4daipidi i +HH ». —— 3 -
PO PHORE PP PREPY PRpES FRDES IR S S
: 33 3 e — T <
B 04 RGNS PUES REB R k& h S 1t 1
oz ==aee Prpel pus b bous v PRt s & 24 h
PP DI DU P 4T St B S
Ittt Disdes e .v‘vtt.g ITYOTTS VIITII AT
- P LR TS T PR RS PR .- e 4+ e
poTy ey 44 - lpempanl P v r
. iy B3t ooe N . Fon 3 1137
oe =1 Fpe>s Phong fowns foved prpusnunei =X : 7
J— g odeed S +- M .
iy g bisibat soPE §isnne 1 0 S
-t ot !
Rl P apd PSRN SOUIRE S S | 1 [ e’ sy
— 7Y % puPE: T e 3 ¥
= ot FRUS! 1 t—=t ) S 2
ov ol 1 ¥ Fom ¢ 1
R et bt S 4 - £ P
PRUpD DS i P bt Eos ! e 34 ml N ¥ ]
PO Do SIS SN R B U A RO S
: gEsstsces) L=
) § r r
- Tt t . X
By o8 <4 -
= s b Sed b 1 1 [ Su—" g
oS : passs
— ey b 34 44 —Y "
e v Fresd 143 h ¢ : "
oy Slony Sonm PERNS P O $6 09 s adoss X 1 e
— - it m I.In t 1
— -+t -t ~
8 + SRS SR it 1 —— — j}-’?l Illl.%
5 - ——— - ¥
=2 = S
1
33 1 — ’
— 7
. = by X
ety St pt M PR —das S
STl I 3
3 —t ! 131 T
0L e sumws
it 3111 I 1
1ok RESEE RP BN r
B + AR B EBw +
5 ry o : " -
— PO 13 3 -
t4t + e
08 =
I
1 -
1 ri
R T
-t - - n R SRS Rant
T IS o3 -
06 =2 . = ==
f = s pom 4 SEanE o =
PRSI SuSig AV SNME A POy A1 |
r
e p— — 17 p " T
: B Tuawa mhiras bt B — poans Shand
1 T )§
00t m : = — u
1 i gty ) g & £.08¢ = ~ [ i) SO § MM gt S
=HeH EIE-HY === =
1 1 i { 1 1= 1 1 I i1

9?1 vl LA it ot

¥vs'n VINEZOZ YD "A20FV INE SIN




kot

_—

SESILY

et £ 2 ATRRS S R L G
e e

00s

009

008

s Uy Bt f i i ] s e g e e A B S

-3

*(panuriuo)) (Jg-9 2andE4

WD HIGWNNIAVM

00zl

oovl

P S T T R IR RS e

. n : Pt Gy Ay I
| T Pl 1 e > = r—— el B \'m\w
{ aah t e et T i : e Sl femr it vpmmplfetny N >0
e : o, z BB\ P T : f—ta. : et St Sl bitgfent gt
i > {5 ey sabs SR\ SToos e d e Ml g pe e Daar— e B e e Sl Rt S
1y n I N e - - - b — .-
: — — Tt L it S t oy o o 2 vl v o & e ¢ T S A st R
+ -+ E 1y 8 Sy ppd 08 DS v t—AT = ey St g e LR S
" - Y '3 e - Bt G e e i b el S s el FEAE et
- - Dt T S\ rvene B Feee g S} ol ol vt e 1 P o o 14 o
e | B SRS preg NN B St SOpS & GRS 5 28 S e Aawes § = g o =
— - - 3 e o ¢ Sut SRR RN PR TS it vonkil AUIE € uaat DN S el T i
4 Bt Saastd 2 et Edauad st -—— L —v v —— it e @ . -l —
=T . = poa 2 x I t !zﬂlxg s i [ poobinipnligs it
e 4 - T T T t ool BELSt b me 2 = : : _— S s st Tt
ppnihy [ =~ -t + 3 -t —— SRR S it
E— ¥ (S5 EE= Sotesy b —{- ¥ - oy gl SRS i
yt i T i T B SN
: T S ¢ SUSl SO ; Pt bl dnte e — Tl
s ; rogatyn : = LS it Fnegliertulls siuguwah gy
SEE SRS 94 - paupepepary ]
. - . x a e b e - SEIUNIREPUISSP N
L . - w i ..'~ 3 Y 11 2 — i by A et w
- or e + = t
- 3 - P Spivny S ubg - T - A — — FENRNY SHSTORpY _
* puy I x —=ifx 3 Rl el Dot Bt s
. .. . ot paue =if% : oy e SRR o) PSPt SUNELIE ] |
i . ., - - B - X 04 '
- ) e DM R DINVOS A1 SEPUS Mt : ~ [ e '
b = S o8 sadi yg S 4 S : — — -
- e . o s o I S e O |
N pRPRMY GBI ) AR S G ety S A g
1 e bou J Sl S ¢ et § o s I T \ww. «I M|||¢ S
SOPN b Subebioed Sbisay ; SRGNRS TR P Py Summl S Sttt Gt Spnaing Sy
. X B3 Srpwit ey BRPR R iep? § Supivenly By S P QU I | I Ml 8 (e 4 TESte] Sl S S
. s ol Da v " . fardiig SUhlE Shdud Sen 3 - - B ) e 1 g y e B R B e
: s t o0 | Sy g Saead ot poe u(.n.vu..m.u Pt Eeew 5 S5 4 ol N!uﬁ o o g e T ST
1 . : ot . o S Y Sut SPTey kuad Sl ,-JETS Entut I BN Skt Sy o eietel weetd stk fabep ek
i W F1 %2 Sl Se¥va ki bud sups: : \ D e B e et
- TN A=A T e e Dr. PROY SHPig SEOE U ¥ —Feo [ oy |
- T U DAY, QU S U [ 7 SN ——— § e by = § v e g dm gy
: / a3 Seie \ P ramta I b ni.ﬁr Ao o et paa: : - L
- — - - —— gy § oo -t -— o= =
- . . 1 ; ¢ y bu e ﬂM.v ppy xﬂn\\ : S S [ e e gea -
q . ety t— R EXaes Baletd SIRCS hiid Baaly SRaal feoss =hiz : : (e satapetil ey
i — ' s ) s S S et St ESEES CETd et Chnioe suisiand ke bers § Sy avuan) gvesy i) Senpe gy Seopu Rt S L
: = pber ey Gy oen i s gt
= 1 e S SETol Teos SESSY Daly tud My 854 TS Sy it S
T J DRSPS e - i i = e
o= sne e rod SEeEa Saaig tipmons SCGNE fouse Biwig Sus = s Soatoapldy Sy oyt SR
PRI QP Tt B R Bl ks [ b-d e - — o -!'- ELE atd
s o Chved Sooul BhRby Seust ] Sonid PREad (Sl St Eroeetapud SOee Sopes frimg spu Spmag Seaad =] S
: e s 124 Swase swatd $1 oans Rbdad Suags Sont g sogas 1 1
gy pergere Py gy uay saman Py wers o1 -
HEE: o Soam : 1 =k r3and sutas
F B + ot s - + o 14
: T : oheTERST a3 ey saons s
rd guat [oed one s seTes toaud Sedd YRoud §Eees =< 2t saasq aney s e
: : ey §2oud Sucad souad sundd rgauy Sains oo
S g { " Rt RPno Caued Snard (racd SESUE Soid Shapd oy sirwnd fdube poung Sraps siy Spade Srogy
T PSEed S2ed FERTE T3E34 FRRST Tad PEaa Shentd BECRISSuE] SEEE SUat Siot tuimms sopeivs
: . e = e e S St e B S e e Ee s 4o o] Teoan Safed fesie sarhy et Shogs
: e RN TREEE S X ) rre g e XX .- .. [ TET e R R Bl St gl
- o T : B Y L o] St Soeal sastl Sasde tudad soved Sours el Aantas
e Sored FEavy Seaty SToad Lhio £208 S3041 RETed PEGl it gooed $hged gl piay Sndid Shreg s
= : z ﬁx.n“ mﬂundﬂ i mdn T2 FER RS B3 FAEAY £253Y SNSRI SO2iE FEREESbil Shrte Sia:
FIFF e B 04 o pan ied 48 SHOON | SR Saaaq SOSE2 ) S mx..ol..m s IR “u~” e nnwn, [RR] Sudt $atate P d
M “ " “b M “ T|1|T' } S P B S e } o S
oz 8t 91l o1 ri 4 it ot é . 8 S'L . 4 S'9
. L. . . .
VTR VINIGINYD NOMINM  INI SINIWNUISNI NYWXOIe LYPOL IEAAN LIVID ASD3I4S ONINITUOIY NIH/
.
. —— c—— - - . - . .
. . ) . )
A -
. ¢

’%&ﬁﬁ,

-
o
FF

b

Timn

o o5

]




IR R S R R g

N e e Ty

R

e bR AR A B S L

CHRREET T
e
(=]

0
—
(=]
o
<«
—
(o]
(<]
=]
™~
[«
o
o
(]

i I £- g . - r oo
3 JEHRE FBRE raare y g B rRRad pe wwd ot oy
I AN SN 3.4 i = T4 FirS ' p—
i3 — - < IO 330l Y- e—is
B vt i  Suprs foe s o :
i s et e e e , 3iree ey
HEETN S —— S——— RESCA SESEY D SIDY &g
& by swe S 5K50 § sque va s 1 13 +t1y e Ay 4
7 ) as rt e 3 t r
3 t wwwr Sy S .Mw. s >
3 . A
: vt Do S8 & ooy M 1
v s 11 o S Say
o T
SO o 1 )4 T
T ot * E— M \
o oe rond e o el S .-
N ~ i
B Tt : 1
4l N S i < 3
by ) S 1 b
¥ T ‘w
T . -
S Sl 54 S S S PR e i S eyl S A
5% SRR N =7 P s i =, . :
N NS PNTY Ry
i I - 3 »
1ie + i i 3. -
D0 % H S ERS DEASE RN 4 * s . .
SOESERASES PDE ] yug e 1o ras] . . )
Ll iy fen i + + * .
+ T + - L . .
SR L } I .
SR AR 1T : o .
e e . .
+ Tt T : 1 3 - LR
$ Tt oot B B4 ry 1 - .
T S S S0 K1 I B P !
I . .
purar e
+ i & i 1 I + . N -
i e t oo . .
t { s 1rhiss 5§ e 1 + -
f piou . - A Sbat (9064 piaunll PAue SES8Y plgh
T - . + (DGR DI S S A4 bemtadrie
T } ) - T2 - Suavu s GUY 51 g iy i~ ..
o34 -F1x row: 5 . . . py yas it r“ 1 Of saned sphds graby by ) .
+ A { s . . LIFED S I VL L e e - .
. it t o 18 & Pt 9 Y Sunas P
) i, 4 T T : . " unad sRbed e 9F pe DAt § 3 x.w.,T.
¥) : =t t i1 1 : 158 T.Lvtv,.&rur. P Sy rhiS
1 v Pk . : ! et RN 1N nRer
! e - o = . e -1 - gl DI DR § SN
s, SBRE PEUI N} by L . snapd +{ juady L ada | e s o] w
b S ARy MR b3 Jlumny gl . B VU\L:‘.: jgS gy segas aReny &) .
,. o Sahue o £ie mo bt - H wixﬁ it rwu, THib .
B Py ¥ L M T A0) SPRGE S RERE DR PG R FS .
! e Lu et ow = e T D o 134 PRl Mook (oY1 SRSER 155ad LI 4 SRaNS JUche
i ISESY SRNES SN b4 1 e POETE SERES X200 12002 TR L0Y 2000 pauin
. ISR RY I8 SN LS SRy -t TiY, JAP S 22854 SDREA S uay SRy PNIET JONEY u
< 4 3
T N g SNy Lo M S nyrae peaun T3 - [R =t M
. [BRNS aNBNE 81 T y: ka8t Saknd nhdts vir' 4 Sabay bhdud padiidaad
3 yors IUNDY FEREE UNDEY FUY : Sanuad ruaiEe s hgdd saabd Ehaed hanad Ty puagpat sl
.\ ._u & SN &1 & MRS DAY ST SN Jﬂur...l»h n.fv [ natad i eded Gk G & +
E 1T IS EE § FPy 1 + - +ptdo— o v oge -
, ys 3 r reBES N1 . ¢ grusd amand Cubie)  HhE §RSSY FEERE SR8 LY
+ IS BARRY SRE LY ERBWE B¢ [ Lot TR e ad 1 002s fagal onad
1 : ) 1Y D BES SWEI " ) Sy HE [S: BRSNS DANOE SRPa ) 0aaY S TN0
) - 'S -4 b Tl RN -
F fasus THTH o 3 {suq apaid 13 Fo3d SFeSd SAANE Mak3 sogdd
S et e = fin gy e pen Rl RN
1 + 2 B0 s . el Sdadl adsal Jyadd sddud $2und baie:
e 24 SRS et e -4 3 - . -
jassasave: 1 iood fome: I jaatd o) Faot ol Se82t e 1 =
it it it T ’t ag spusd $od oF puRY pubig squgy RERDY Apaus &
+t yusia T : 1 e ~1 [9g9S 25083 ol MR 2Ae TARSY &
) — { boroferede te Ve for o pifer o ;
¥ TS FS SAEAE SRRON Auy SRmha SIS hgod taba] Sonel Guoed SASRE SOSEY Fiae:
¥ 6 WOerars ae - - 1+ ——e JOS AR PREGE BEY (ORGSR
i > EEEY B2 H 3. - - -
1 e : aafeq 31337 SEEXT FoatN TR0 EXERS SORN 4434 .
I < e Ly [ 2 SOREY Spaa g IO e et T
- - soang 18854 SHOONE SDONE SOTOE SONGE SEPIY SRS
' fined - > : . . HEHT .ﬂw“ 3] 10t 120N Mo LS 208Y 3 Te ;
£ == 38 32231 2531 | Lol J33a Forgte £5343 [angd s Sd U
" 1 A ¢ A .
. . . - . . N
| s§9 9 . $5 S S [ 4 1 4 (2> . ..
3 i . . . . . . .
13 FHAVM . . . ) .
. L1rr0L YIAWNN LEVHD AJ1D34S DNITICIOTV NIHM v'$ A NI QNN . M
1N . - - - - - me e - - - - - . o
.
N




. . . i3 . - em s = e s

. t . 9 *ON uoYIoBRIJ IoTeMAd XTH 30 uma3oedg YI ay-D 3andrg ;
. . " . 00 00y 00§ 009 009 - 008 0001
¥313WOLOHJIO¥1D3dS = T - e e ———
i : . Q3YVaANI o LiE T =N HhaHh .. Jo22 SEzes Prevs banas ek es Euoas EESSn o ]
. . 4 . : . .. s 3 =3 +
. .o - mnfinzn spafeay s . : 575 53533 Feves sEE3] Fax! BSSuEass REcor
- 110030023 s I g 1 ] E5 pptgt Fibgy cpaas prosy phwpg babiu us opg Cof bul
- : IS5 PEoes sove] SESEREREN1 RECE T = ;
@F\- m&v—ummw o1 i o brbus Prets u“m 1T SEEERI T = x5
(REE EEEE EEE E s EEsshExsnsssaet nsnst mj SFRES Buvat Sotes Lonty BECUE bonat Eyiat Commt
VNY PSP PrPrs prges rewgs puwet syueppurES sEURS e e =,
TR i R R e R L
- it
. ) 0z 538 boats SOROE B3ST5 b SEnad buker IManan.Jﬂw‘%:“! pbes Eoge; |
h . JE0c thoes thess Shdal bRt R] FRERY IRREL BRCEE [RE3¢ PRUES fruet LR ERCH PEebl | vy pees Exmes ol \
= HHEEEE e e e S
;| > 1% O e Eooe st cezws reuas cessa prom: ey S == 3 Tt b
2 - R AN 255 o B o ol et ) S R e B P | o
@ w ) .N?@xﬂdﬂ Nﬂvgia@ SINIWWOD- . = S Ernen B is fatt . ¥te: b
314 . ) . Q oy 1&=] [Sope ey busnabas et
VHd R o pors .
.Wf L spey A QAN BT e e e e s s U
] C : — " NOWVYINIDNOD = ST ’
% . .. INATOS 0§ Fem— e e .
i : . - ! - Eeisseassszes.
h, . - . ) ww TF(& B JL “w,m 1 : .
,w , - i . i . [EN 09 1%z St 58 83 i b 2 1 . )
14 / B 5s b t
e . . 0 = SR
ﬁ - - T TSI
33010NYLS = P Seas By
i |~¢~> T \Qnsou 3D4N0S 08 — pﬂw = _
- = p
¥ MGIS) caﬂg&:— 32 = 4
¢ - [ - T peius bobls st gt fumat o boa [y !
) Q\NG\ &Ooﬁ = = Epas Sutt e a Sl b T B Bt posat o ;
' L e PPN B S~ = 4= yind i It
4 SIS NI Fyn) 31dWYS - ih e e e ;
¢ WY St P99 e . = Seat ax: e R =
IR R = — . = e e =
b € ppf ON WS = B EHEEER
,m —J oy og ST oz 8t ¢t 21 vl A it Ot
3%
,:%, s VIN3O311YD ‘NOL¥3NINd NS
-y - . - - - - R e - - e .
¥ .
%“, ’ -
i3 & . ‘ -
v -




7pr W ke e (U 17 P kbR R E - -
9 oy uoflIdeIA I9JEMI(Q XM JO unx3oadg Y1 - (penuf3uo)) (h-D 3anlryg
T XZTATNEAVM
00 009 - 009 008 000t : cort 0091 0081 (olels14
1. ) - )
Pt Giel Saupeplyshuimiuin S gl S iy -} : == purally’ o0
e = == S CAdA
= ) - t
prong 4y P ) - . 1 — 1
= - - T
- = PR —3 . - -
e = = === =
— vI,“Tz siee == 4= = — o
3 ——— Su—— St S :
et It S Pt T s el BTl e i
Z s Ee—— e 1 !
e - MH..T.I:I.IIII — ” : ¥
T T . P ) | s S [A {
Post ryem swwws beyed - = g ‘
=== == = S ;
= T . - 1 "
s Roms oven povbn Ill..tkmn S ———— i 1 H w
+ —— i ¥ Py ) § M
=== e T S O e E
X - 1
- 73 i — o page piliinne - -t
e e ey - ~ o i
T —— - |||||]|wll~\‘ 4||1/N } i T
= =5 R
= + b 0 T I—
- - b—— - + e pony
i pant T r— T ry . be
| Besss fente soxes st el Evined o = Sk g
Y o : -
B el S Reeteied whrabpa o = — Tt oy § L St
kY T EERE bt st et} e S - el Sttt Caiein
! ok we Qhiwd o 13 s %
3 pe penye g ot — {1 e Y N — o
K + v P 1T 4
y Rased Joesawbans raqw 3 R R St Sl ) Stieiionet Shuterdmminind fafeste St s 7{ —
g S Py g e s o gty Shutgey Staid Suana Gy S e
TR : = =i =
= s e et : : - oo
g Pusityy SSa Gupuud -zZ . sty Sty DIt S O Adabrd Safpab g Gt Sl
e e, e wplvpu S . 3 + e i - g - ——
X s Soel = - — e \I-«‘ T S W&wk-.--ii-,l.! = ) e e e
B SEEEEE . i = HniE e e e e e R
¥ o3 fEead spais feuas
i B oo Sak et § o et 1 ] T et e SRR s St o 33 SEasy siut S30301 Spatis od pnenat M.a..n mmp Rl
4 e S s e i = i i St e R S e 0 : = 1 £
it 91 ri Zr 1t ot . & g8 §¢ L S'9 9 $°S $

ven
.

.

VINIOTVD ‘NOtan "IN SINSWOAIRN. VYWO3S

-

. SNQUCIW Nt HIONTFIBAVA
LLYPOL BEWAN 1IVED AJDIS TNITITAICTE KIKM

A

Tl
G i

A

Xy
£

LA
X

.




AR S M BN B S IR P ) AN TR A Tl B0 0 T

9 'ON uOT3loBAJ I93BMO(G XY Jo wniidadg ¥y ‘{panurjuc)) ay-) 2andig —

cost 000z 000¢ 0057 000¢ cose oy

ulo". i i lnﬂﬁum ' [T : U ey

e

) qumaasen el - ——
. Fo—— i1 Tt + 1 > f“»m‘m “
; R " s 1 1 e 0
-t —-— - P s R = ~
i3 it —— paaipiat fuiodoy pug Quithite) Sundaty
¢ i ol boniiong oy 14 -+ e Eagiey Japupnt
b - : uy ywww
. f oy | [ pupafums g
X = I . T e e _
$

¥ : === ot |
T B R t e —= —1

25 re
’
H

J‘}
s
|
1
i
]

I

{

i i
i
'
]
:
'
!
.
'
T
|
|
i
i
!
4
i
It
i
‘
H
i
|
'

- bi bemoe §—— o T
g ey > > —— - ==
2 BS po me. : a p— ——f— = oz
It fe g e —
z —— —
af, - - . e T IS e P P e
4 o= .»'-u.l g i b g Eninas putins il fasiu ywes i (apamy iy ert B DR E Sreet Rt Sy o
Ao I . § I i R iy Sl sl quipn (rivgep sy umngy S R G : .
: Sl H
: i . . + M. 1 . .
cee — . 2w & e S -
A UL _ Y . oe
[ Sagh - T = iy = Iz . - - R
I " um.uvhﬂ.. ||wL¥| z B0 POMG Upuny GRpL JEPNI, St e SN QU QU S T R S ——
. . - ol [
-1 oy ’3 - lIvI + — 3 T T
T Tu‘ 1 . ++4+ 1 % ~
] = =~ L2 § N . i a2 —_—f—e § - (V .
& - oy o T s A S T P -
Ar — [S0F 2008 SRt Sauin Sl S et o S -t {1 s
. 1 . : = S SRR S P
o z § et o
e = & -
i e el T t i i 3
- p—— T us + e ~ —_—— = OW
-~ T - . Tex 3 jn— R K
] 7 - = . =k - —— ! .
4 hd L [ -4 .
p i [ QERENGES DD PDEDINS, Sp—— [ ———
e ~ o " i =
i - o " T Y T e . T =1 -
+ 1 hugineg b S—— e ——
M.. el -4 T 1 N g ¥ e poiag Gestuny “1o09
£ < . re wa— PRI Gupnt . ey Sr WU Sy Y 7 . .
j1 -3 3 = H 914 e - ] gt -
¥ * . . ut - == - An——
m - hS < = . . e v - - )} & C pos
1 . — - .
b - t S3 SEate Sondll Lol bombat Shudil e cowd St HL\ B bt FUEHR BT WS SSaC femnist tuiuiint Sramntoaintan
{ = X i =i B RS SR s & I
wm i 13 — i, ——— - —— —— e e . ON

L4
J
o
r
i

Py W SRR, . [ el gipdeing dsimoes 3 g h

q;‘
[
]
3
s
i
&
ke
I
|
|
|
i
I
{
LFd

i S T ) S B s el P T Loy £ s s S o e S ==

] B oy ones Saaes Poed Sous] Tooed Foed mated coues siied Seted EETe] ST SEEFL SO Subhs St St St

W,A. R - 06

, 35 33057 S300) Sutd SR0NE Seved Crted faiud St coutunt Shuntd Ced Siad eobed Saard SELE Hn“wh.- s i !
5 - - . B Sy S Sy saeiT S S SIS Yo SIS § St S Sy St ipueng s sy s . . ;
: : i e B e e P e i o e e e L L B e e el JOW

r - 1 : ? e B ==t e et e R B S P R B ] 10 O I S R TR ...x..nop ) u,
3 == ¥ ot : L - gt Foes e S ==t s S S e SR e | . . 1
! s9- 9 s s - s s Yy . - s¢ e - T . : .

INTHAVM . . . o . |
LIFP0L IBINNR 130 AT DNIECIOI NaRM :

- - - - ~—— - -

‘.

. ~ .
- . . o
3 N -

.
~
]

e3> wbgb - S sasseivhap Aurhianh ol
= Sgepesac
r
L]
£

aa




i

Y

2o
i
oy

Yo oy
Y

ST

LG x)
St

e

DS ATy £
TR

S A T g A,
= ed gy

. ’ .
- . L]
9 ‘ON uofloeig Iojemo] XQY jo wniioadg yr

*@g~0 °an3tg , .

s A el T e A Ty ST VO L 00 T R
: e o - @&ﬁg
7

!
.

: - 3

. . . . . . . - i
: . - . : 00¢ oby 00§ 009 009 008 0001 .
8 - ~ ~ £
UILIWOLOHAONLIdS FEEE R R FEERR o) ecsiems e e s pe e :
. . . ﬂm&(&&z_ o pl! 1133335333550 PR B po ipgas sausspnaps pliwnbas: 1
CLr e ge— — 1 “m.wnm». xﬁﬂs &8s ) ” Y t T
. ¢ . . . 4% SEREE bof ks EBRRC ErSRt phapaEsont tntee 3 e ol ]
SABW]O3IYH FEH T IR EEEE e =
O_. bend Bvahs bhs: :TH?L 113 1t 1
. “dadrgsafad 44 -+ - vt -
P S i E ==
._.W>J<z< IS0V PPEPS ER DS pUee 3 oy . - o1 ..” o + - f
-2 oz [HEIHHEIHIRGIH i He{Eas S ]
) T mﬁumw 1.4+ == ,
. . j . o BB [eutsene] pueoauapit ymans v e b - ;
: : . of BENHEE R t :
ral AW (Fac) R8T do 4.G° bea] EEEe R B Eeadt e - e
B ¢ v SINZWWOD s e e e ===
Q\MN‘m.uawuw SSRTVIVY N»ﬁ.ﬁ@ ISyt I3sassatat Kuzun ey tussnenss: : ;
ov [oE g PR g pooug sabagsoat BR8N . 1
’ : ‘ JRANG, ISVhd BESH Froty ECERt ERTosbeuss bavse suves 3ses =
. . - Y hnd biead sobed bidus oehl 08 i Shews hor ¥ ¥
. - S . . et POEr posxs paest 121 131 - s Gmoee seliE BOPS- L
. R ; NOILV3INIDONOD S Fisg] et et e et e ) = ,.“%
. 1INFAIOS 0% jpnary pit ! ISeps pnia; [pegan: o gt P.WM
g R RPRTL
C - . 233 1T : . :ww.W
. L. - . == jGapant Loty
N < wu - Hivd AAAHu [egaan - E g
C . 09 B2 isiiiiags sae | el
. S = » o H 2
A . . L * . < pd
. K : - P e aet e r, - . .MLL M..} K .. . =% 3 A
0L 4
B - MNH! Hw ; . 3 ,
INLONYLS - jadd HHEEHHE - . MN.HH.
1 P AT ==
S1-[go[ dnos 08 ﬂ%‘ e B |
= “ 434 Susns Sy Snfiuingad
4 + Ho it s by TR
9IgheT 0 — e
t I1dWVS 5 EeE Evas pas B oty e o ==
. wazd 510> ﬁg 2 o e e Eoray EE TS ey FEcNNENY Fl o
o frres sowl s rhwes reb BISREN bl ing Samibriy gl fmasarl stuns henlaik i fetmmname
Il ooz V9 oorp=gs e = e e
1 e ¢ N fha N Snb gull 45 Ssinm oo 3T
= eI E

T*&T "ON YiN41D34S RS =" _ i

tt ot - )

‘v'sn VINSOIIIYD ‘NOL1¥3INNI ONt S1t




AR QT o R

W A T

T e TN T A RO BT R B S R IR L 5 W Thy G v e b e

o R T e E e e T T

Gl UGS WNGLT o A 3y T W3 Tl RS LTG0 N S RN Y T P 7S e g « Iy

G *ON uOT3ORIJ IP3BMI(Q XQY JO uniajoadg ¥YI °(penurluc)d) (s-d In3rg

=W d38A0NEATIA

1] 4 00§ 009 009 0Cs 000! oozt o7l s, b0 38 o000z

3 L
T i S 4 %M
raws parg : - Sy VV
P4 MpRon MEEDe 4. . mous R - \
s wgwn Beinad suawa S .
wm b 2 Fagke y e Sragd . i
¥ g == sspe
.xﬁa U )8 BREwE — - -+ -$-4-
i s Q8PS PR 3ol T
b 3 Sww B8 5wt s 5.8 8RN
i rg o s aEeen M Il '
", &
r HE=F =T SaEeseas
F sgspdse: T ppaey TTHAT
¥ e S W) PERMAE WG By . 198 sEww
Tx b AU OSabes = SO ERs 04
Wm? B Spae Ctl s e Sat Trfes.
0 - +
[ O e o e +
%ﬁ 4 Soma R ewaa 8 iads M o T »
L 3 9 58 b g . . 4T <X
- . L
2 SIS L i et SIS o %
: < . : L
\4, m T ;:_r.x T oA asunging iTW
| e e = ! CoieE
v i Fo s we S8 wR horpet T . T e
—W [2 05 ok > e - } fﬂ...v.%
B Thit: ‘ ! vL,
A pat
iy | +-T + b . " RS IAS
ey o b 3 . . 14 M P
I he snn e . ¢ «mr
i . w B
H ] = = : B HH P
14 ek ivaou gundl 88 e
' b oy sy wenpa e PR
3,. it 13 + + X ey
3 s - 1) HE+ 4 DRt
aw 111 T [oni : £’ m bt
s I e . L. > K v PR
1% + A - piousct & b .
Mw 13 paben § PR
rescd nanes 533! 3 & > T
e T e i : P ot — ey rert) B
e X o 4 ﬂ. - . H T " . — T e 4 s Bl T
e I cr i Spiblen . T e s et e e e P2 St i
: : o . et 54 o dad ity SEA S :
- —— * r - ———- et -
saa
B R s B . : o R S g f
7 2 T M e Santnd X ‘Nl et
b 2angead s =1 X L e A 4 o ot
+ < y.4
Ssaissen pna: fgas b K.HHN:m it Bt sl e S - a
Sjsupswy I pas T pay ) ¥ ety ettty Sugh it o .z
T - " pry
4% m Hiet ~F N h Y4 :
~ A ¥
. " iy abiihe
! - =k jead e pTo Y e ———
| soels dasas gy = - : k
T ; e godad Sy T T k
_P > “ .I. - -t PRI FEAeT FEETE EEaT Stsbaduotig Sebnuibanimpend Sumjuugutinioiny - e - ey ——— -
ralioeg Smd paaes . ips S St Sk sonipbpensy P b g — Xy f
11T T 1 - g S e e e s - Am.
N pp-e - . e —f - e - < : e ————
juass 3 onay g - —te . = - . - = e
e et a Bt Ty IIIIos T z I T !
e 3 - e ”
) et nyt M b4 Pt Sl pudad SAdy SRSREGIOY B4 il Pinbsbuiiaaint S Vi i
i poynusadans o &) Sy 4 S S . . ot Y annes pud S0% 1 Eonts | Sone oland 3"*“-! n.w Ot ) St S ¥- = — I
 S0eht inawe & Gt 1l X 1 L o 4 1 et I I—=< 1 b
. . . . Latd . .
% T - 0T 8l 9t . ot 1 4 I zl i -0t . (4 L s 9 e L
) . . . . N ;“
. P . . - i3 —— . . . .
» . . . . . SNOIDIW NI HIDhGSAY. W B
: . . 3
4 ‘v's'n YINSIOINYD ‘NO1IINNd N SLNIWALLSNI NYWOIS LA BOWNN WD ©idTeS INIBICTOIS NIHM «w\a
— - e . s - - s
. . , o




9 °*ON UOF3IDBRIZ A93EBMOQ@ XY 3O tmajzoads YI *(penuriuo)d) (qg-D 2andij -

Co?t 0081 000z 0coz cosz 000€ 00sE tor 4 Ly

T T T T T F T e wm—— 2
N FE e D ; t i =2 P72 b
- €t ewm ek §oro e —d —f— ;
. = == : 52y .
L T i = — —{=
e St Pty o = =
S T T e T S e b T
Pog bl el oarll omoebieg Suariee o f—
= — ot
T RS e e r — S
e ok e T p— ! : w
cn et e e —— =
(RN m i pe— : by g —t——f-_ gt =t ) B s -
DS T ! == —=— re—
S s Y = L
i O D e e . = = @
~T o p b 3 g iy g § § Siy Py g Sy g S =ty X 3
. Sl bl bata (s wannd unove eups s g - pod Sawinl) Gunboed fbuieil S I b
e SR sy e . s S S T puoy Suma— 3
STy ol = < : = |- 4 3
LRIy . T .. I r 1 1 v [ty PN e
R e . = ~ € o
TR SIS I oess Saes . : T = -t s B —i— . :
pos i S et i e T ¥ 1 { ’
\ gt ~- . T =2 T 3 —{opos | G fnbwiet St S Sl -
- . PSR JuY e a . 3 T W -
i b SRR RSl B it Sidpe o . ) —t g | o4 ||w i : ay
il j SRR Sl e e s coz ! z iR P iy [
) e S TR P e ) = =t —-3-3t i1 i o g D S el o e ‘
ey Bt - e o —— - — ¥ - -
g o B e e e et & taee Soced I — S5 s s o pos S St == —
o 0 St ey ey T - . P — B s 2c .
" z
et vl ottt R 3 aa o Sy somrt \ 3 — ¥ S Sl Pl St o £ St Rty s o -
, SEESTEeN Erh e 5 = f e e e e e e o e e ey :
e Lt i + o . + -t — 11 -
_ Hes] o ooy os D wo. ro— b o p——" ARt S S s § S St el Sl faoant S0 = -melh
. ! PR s o . — —— -
3 e T e P o s — 29
' LW ¥ Loesees 1 - T8 pu e sEE e r - —
.k e ry .. AP G e T T .
" i 3 Pl Juniniy y z - - ppipd SONDERY (i) JEpNp iy § DUpe PUEYSY (N QEAGNAY RN SRUNIAE: JUpNRE SERGMILE DU, Su
! : = ; = Al . = s b Seo Gt § S ——— QL
TN 3 rne sy . o - et :
ARt I — X - B b D Gy 5
Y O dl s Yo + tpe— 3=
SRS == 1t H—j—1 et Setuid & ibwd bt | gmre bare g = :
13 t X Smie Eaurd swus § SPES Shad | greas pud Py ST Foed ey oo Eueen) Soctil ool Y
wy 4 3 DY QD SUPERI) ¢ QNN SN SENGENY SRR SINNENY SUNBENY SUNE S -
i) ¥ o] ypn Yl S penel Sy g ey ]
f enann, ¥ —— t i et Saviet Suieiond Gooettel St meded Siead oo Tz
s *= 'S —t—A et e —
SR QUmpa o seredon— -}--- \z. PG QUNREDE) SVNIRID DSy QuihU U
. L% : EPe S 335 S22 S PN I L T e ~s ;
ul.:_-ﬂ\..\(.)\?« R el et AT W 4 IEESS TEE 333 15 «,Hw..‘-. ol Hn..ﬁ.:.- e {130 SRR S m-
T Y= . R+ 2V V2 b e SRR SN Shdnd SS5de SHuad Sttt SOSed St Santnd gattete dauniel detind rﬁu o
= - T T PR3 STIo3 FERTY TR JEEET MR oty TR MEET BT T XN, g |
-t v - = .. .- . 3 QH ] £t St sy S Shped prted prosd foo HII..LWHN ot IR ;
- z - - [N SHENE 2T (PGS QUNMPIDS SDOHaE) QNS Ty qivpinl QNI GRS SN F ~0 v
: T =] - . Z =T 22 T $o02 B3EET SEE FETE SEE31 TSRS TPt SEEAE fnlad sl Soious SAaN SRR S0t ot §
pawt ¥ ¥ . =3 phciiel SOUEY it O SRAGH SR Doty Sy M-- iuinded Sepuiniut Gurbavsh S SRR Ghiey -
-+ X ) o h il o Gatteled buntbnd Gunbohl Gutniudd _— [ dunivind, diiid
s'9 9 ’ (%7 : s - . S 14 r -$°€ .£ .o £z
YIIFAVM . . i . . . .. - o
LLYP0L YITWAN LIVHD R41D3dS ONINIGUOIE NIHM : . R SRR ¥ ;
- - e e e e - -~ - . - .. . .
- * . . . ]
. . -
- r 4 -
-




A A =y

R

" " ¥313WOLOHJOLD3dS

@cmEV—OQm

Y,

B B T T D AR B T G B A R 3 B S e B, AV

\T¢
e

£oR? JARETTEITENOESIETS
St A0 3woC " ano 398 T Ano
GASNRL W) (o SINIWWOD

N B4 3SVHd

T -NOILVYLNIDNOD

L -19-b°l IRBEGIIS3JL)30uN0S
3065378 N 7S AUENIS

2SNl @49 —~ 0% *RRD
N_ a rHeyd G118 3L
9L FONS

L9bh

. TR
- 1} m ,m
- . L] R i
. . : mee = - —
[ °*ON uUofjoeayq Hmumsvwn_ X@g 3o ﬁﬂ.ﬁuum&m a1 *d9-o muﬁw.ﬂ.m
vﬂ
.. ’ . . .. i &
oo oor 00s ~ 009 009 008 000t - P
- -+ - )
B et B e =R e e 3 L
QIBVEIN o jmeis pesas st 3 :
mmm muunuunum pOOShihads 54 Mm m : " W“ = : § 1
et S eties Fosay vy rEESs pEes Fo3 e S masaa s oo
P Ereet Ferts et Erurtibest boott souyl soor sSnaspo HH
01 soooysozoTIiiofiIiIoiic pos: hapas saas sxusl sesnngs) =
[ Sk = : pt jgs s sona it “. 3
PW>)—<Z( nullu phmwadm) himnpenind Shdung ot [l b el +- 4 - -
mHIU\ln mHHtsnan. |I.H. 1* 1 Wn« 1= HHH ﬁ,Jﬂ 43
0z IR IIITS TV IITITTY S T pus h et
NS BUESTE TR LRSS aa S fempmus: fppiee 253 B2 =02 Sates e o
e e : T e o
P e g
oS [mumnp ¢ebend - 3 s 1 '3
o SIS s Senmmstre ! piagabatal sorsacasin b
=== EEE STITFITW MO 5
Owa | pum—— ki — T 19§ IR NE FORAL
sty etk S yo s uﬁw bow 1
i = <03 oot bross Ipeperevet
b iy ¢ A.«H F FRRRS 61
JATOS 0c rI||| T o1 MHLW b e
E > - - b 4|I|| i Jug R 3 e e -
) . ~HL x it a1
uar : IP(& : 3 + W Aml_u nas ” ulw
oo hlummm: G 1 3 "] ey
. 3 dd 4 I
¥ Y )4 3 e :
= == 3 1358 ERRE IRDRRSRS itoer
0L b rom = peettBea ot
s w 3 e -~ :
i o
)3 S W S 7]
FYNIONALS = — s e ]
c8 - f—t
T —NAY—7, A - |x-‘l..ll R
- o ot — - e
iu*rx I — [ ——
T 7 7 ;
- + L 3= R
06 N - H
- " TN B e et e
o z I PR S M, S { i
Jawvs = : = } i
.1 — == s POy JIDGINS SERN gum— D B
R — " 3 s B
avd oo = S R e
ey pomm—p Pyt T e
TITY — T g g b S ) o —1=-YX ] b
“ON WN¥133dS == F=E=H B =
cr oe S¢ oz 8t 9t 2L vi A\ il ol
i

v'sn YINXQZIYD ‘ROLS51E

SN SIN3




VA

™ "
Lt 2

R O RO R O R M ST KM A S e RS S A et 34

R e T I8 0 W A g2 Ze 3 ST
¥ QoM S P

§ A

L °ON uoF3IDEBlIj 193EMDCE XY 3O uni3oeds ¥3 °(penurijuo)d) (9-D 2andIi

WD BIFWNNIAVM

0001 oozt oort 0091

1 o 1 - p——— ¢ f—
I Lt Juet oo Sauiine & VOGN PRmel b8t puiopse) DEErw—
T e vad Srtd SRPY sinty Prans sotiy Py =
: s MU fu wid Patus swie et & !
et et
1 rae [ea0s Sy g QP Pl g woe i
roes Ewwid Sunon paway Puvwy Sev gy x o o
: el o + 3
ha 3 Porinn pus 1
s Dl DI Sl Fueeiy DOE.ED Sl i i pugugily it
bermeg fbusig U%H,.U.H Sontl SRS paguy nwnm pgupinn - b il
b e PR & 160004 + ety ot 4 Pt
b U D SUTOUPIN SIS S b S
¢ == s bpaee bl frsig S ﬂ:u (et it Sowte fanes ot (e stong Sy sl Sty
= SRES — PRy S48 - ,
1 o ronsies bl jod 308 Soot bonos binin padBy be faid pwemet ety g Sxbgumnt
2 S rera . e e e e e = AE
et it 4 hag Byl DU DU S Oy S N thahdasnding dueees Eundanull SRpiband PONEEE St -
' e § e o Lt b Sy L ——
f e — - . P L e e  auatet Sl R 3 - - - Y - -
pum - : \
i b * PPN P W - - |
? e Blwers LBERe " . : = [l falow e PIRMNE Diinion Gume i S B HH”& [ e g | proedeblopy -
,‘_% U1 bt Jaem ot . - h— pRDE DOEE! + ,.m )
i - . . Py P ey inpemsiins P g Sy Rl 2 ] Coetie s - -
b kP euy Suees z y e e + possbany ol i | Ets 3 = ¥
i T P [Soos Fepad Prawe pudud Swpdy Spaad FOS Pninds prorpise s wans Sesapuma S § Sufusny 4 s St et
- - ——— . gy PR ST N S N DU e b ——— A ;
i REPS eSS Pses . [SRTE B Sbuwr TSN Sy e, e s i e e T - .\..,#. 1
1 Y SrenE — Pppes ppegd = PP sy B¢ e Snsunk et Uy | St % [ gy pdufepgiionnty - e
— - +e — > Gy — R o — — Y PSR S e Pl L
2 o ey e = u..HT..ei “n.»nw IH_,- b Sl (b o -1 — ..,.:.\Rw
[ ~ S DGR PRROE BRSPS e B g = ] -t (= il Gaguid ﬁ [T oot
i peme PR Sy ee Sempt § 5 Jup Senput SUMSERDE SI NI Gl SRS ARSI Rt el 3
=3 Qi s 06 -t A 3 i — § g e — gt oo e [ e s = e} | AN 4
h iy . e be -y P B S e O el CIE! Sl Mptoied Sutetad Sttt - R T
o el W iBene Piredl & ) S BBGmE ShE Spadmmiy DRSS SIS ST BEEIE e e Simh [Py R
I8N QUGS . . (8 E e PN P} RPRE § i DG WIS i QY S PUNS WhNE SEEDGS DIPR MR - v el
e 0 e e e Bt Sl | B SR Gl S 1 Bl S St it Spoung s (e SR G - Ty
g Sedad Suogt = ! ! o
B =] . 57
o ety Spwy o RO TR ey ry e S S R e St ey PRt tra i . L oen
-~ 1 toyel PR .” 1 S P OBy &R w.t« LIRS : Qi R S0 DU S B e S .u»<1 - llilwsuu‘ el b R m
by < > cetud veoe - — -4 - - - —— p— - ———— ———— = =yn s "
bt Shiups 8.4 508 . . - aseeiss 3 v baded foves 00 GONEE i bb pebuis & ol P Suad S S sl i e et ey
3 =V r—1-—- 133 B 3 ! o el o nobel e s . e
b4 LM . T.I b B4 K Fgrdad — DN PEES it . *A PR & ks Senntd 8 -——- W«; } o USRI, DIPTOVPY .. PPN
33 ==t et =t retfittrisie-fi- [aaes -t v {1 e £ g sesinaif s S it et casnid Sttt S Sz
pd 51 0y Jvand houve - oo oy st g 188 ek teoed ol hant. b : : - .1
S PR B DS b R geae ks hoaink o i FRSh Fodt & Saned bodus RIS R0 CHmd 3 bt § et nemunnd Sgey Sauiiest Sumsarusisndy JENN— SN o TN
ot ud s §s jhoga Suail 88345 seaES ERS M B T bl § SSvad Fhvus b i £t M Sl (o) Jsouiit § fuyidives digu pasimnnd Sbvpmbgpin i
14' o N It BESRY S POgE | S .4 e 3 POS § PP b fe o " B , &
3 .T.TZJQL.? R m.,yw b M Ak PR 13 S § Sdad dd gt il § Sessa forahalll Sl St M v %.h,_m
bt oot o 4 e ) QU DY S Suntig o T T e e -
P e ie s T Pante . 4 ) S MUt Séing ze——t . e o
s saps as § By futee * i IR OF St SRl "ot S SRS SRttty il Sl Qe At Sy N
ju Suag 51 9 98 SRS - pupe .
[ Y —F oy = . .
—D I F " Jwps SEAe wmmer s 4 Doy P . s H e
Hsfl“s 553 i o Loeed Srret ol ¥ bated bamed B : e
Pe rep et 4 e I
4 £ g e T - |!‘HL7|"\
i e bR am 4 ot = I FEH] ety e tee] et o] et
o0 Sad § xnous z [Aagy fapad Saey iy S
X e | T s + s paame SuRaY Smey 23 2y 1 o
1 v pry O : pog SO SRS Rl e =T
11 s >4 It IS Re SEaus Hituey sowad boged pasae ToTRI i
o _d P b 1 - - 4
e o wu e - i
: A 208 fonud pat jhnde sugad S0y - o
13 3 . Pl POHOE QOENg SIS - —
> ¢
. W PRI WY SR Rt £ el Sahanahd I.””””HM..\.‘M
T T
4 poana cooThoozs
Ty - ——— b }
ooy Sevil SR TITTYIIIT
81 b B Sagdnl SOS4 R S
T inang 8 pivg SPOnd Pobad SEN coTTrITIE R
N Y PR R Rkl d - E
T tv.m.ldn.'.. g Gbdaiod SR Pt
§ 14 o Sy il phugd § Satd e pey it )
3 ¥ 1t——-1t b :

e,
SR, s ee g "

: : SNOUDIW NI HIONIBAVM T )

ven VINIOIIVD INOLIIING NI SINZWALLSNI NYWIO3IL ALPOL ATEWAN JIVRD A41D348 DNIIICAOIE NINM

" - - - cmeen —e ——- == . - A -
' * LXY . .
i s
. . . .
o R ¥ -
v . e .
- ~ -
- ol . - - - i -




P A T S TR W e e R TR A

T T AR P S R

[ °"ON UOT3Idelg I193BMad XY Jo umiioadg ¥l

(=]
(e
(@]
©
s
L)
"y
(]
i
[}
)
U]

0002

. i
p . o — B
S 572 To s s o o e e e e == {
- I Y " fe 1auud bawiy pptve 5 yosinlug Savwery St et Sl pus—— A . ‘ %
3 Y 1 o N - —- ———— i
Y i 1 T 3 T1r T ————
T L - = g T st
fend t . : oz _
e set : g t =t
T + e i = 1 3- . ‘
- —3 - - *
= s T T T I r—— — -
T T 1 ¥ T et —1 —.: |
by o — -t 1t BN0 SOEES - S ama— =T \
T T T ot !
pu I - +f et 1 - - - e m———a— - '
- * + 1 npaal SThetrr o ST LTI I TR '
T 13 — T v 1 ISeus sungs 1 pem—— H
3 bt ¥
<+ e e e -
i S e e el et Sepgl nega gy T S s Pl E i A
b h - e b e RS 0s sbusl ~ B B e ‘
" e T - swwng aun shwd] -
b $ T T3 T > s
¥ s st BEUS OBNRS f -
& e — i s b50% S5 RS FE Y SEBEN Sudind pouird piuivy prcml pum (U u— Ringa EE, S —————————————— -—— .
¥ -
B, t T 208 sae! — i .
i Tt 7 =18 T T T T :
; Tt R ! i seum: i : P )
{2 e - 1 - iy i o "
A i1 b= ¥ S b W : ]
M - 2g N 34 AP 54 —— i — s vy ]
H > — o
3 Pames fo inead sduns bt Do TITIII -
b . &1 S883 Sou S B ——— T ;
i ; el Ll D
0 1 -t
u,rw . 68 nam 1 s
2 T SRGOE SHEE) 198y, segul e : D ’ w
=
; o = T o
] = s |
1 3 gt re dbod
4§35 i 11 LD £ it b
9 N "y BN : 3 -
L 13 e s, od £81
y v T
) 4 T T
it T Fawl b 9% h
p G} 1 e SN I
ra 3. h § - i By
v . g o gy Sy )5q suus f-—
T T $% T o .
: % wwan oo
o b
s -
: EE] i)
=g —- .
fu e + ey T rur
: ; +]
R = It 1y
T 'y "
e %t 144 3 I - e _
b o ne 421 t t 2 ittt piiy
T 11 T ¥ IS BPNN | bl
n gy )
+ iy y
3R : 13 oIz .
: 4 e i
o T - . Pl ;
13 : b ST Vo sy T
+ 1 .l fdiuy Siliomn Suegd
e :
-t ¥ Pt S e S B e TGTmeD St SR G N M
EE =E s = N
' - 1 m—— - c#— p—— g - - . o
Suviing Sreers [y Siotput ausuemy exnapeiss<umenh Aoy
- - N #
—— g O — - .
= e S QU e e et A T .
e B B yas e 3 b4 SHod) e g ot e - -
" | pos ¥ Trysie 13-t -
X b o 1. - ~
9 .9 §°S S s L 4 € 2
. . -
JSIAVM i
.
LLPPOL EICWNN LEVHD A11034S ORITIQIOIV NIHM . WL W BN
. - - . - e - - - .
. . ~
.




E e R R B e T R T A Y A B A T R S S A AR R A YD R i 5 S TR 7 T M R TSI AR o i zﬁﬁ jiss

- L]
~ -
. . [N . -

[ °*ON UOT3Idoeaj I93eMd( XQY JO wniazdadg WI *qs-D 2andrg

0o0c ©Ov 00§ 009 009 008 00" ”

-]
-l

T SWLOHIONLDSE prole PYSTEOYITTS PR pRTE PUSIS B : o — rowe
S PEE PreespbRts Foser sopet Frepearss SR Bt
: P B et bt tetett Sananints
EWEN g ey e .
o Shaotpity S Reths Porte pbiss pEEE
PRt (RSULSGIN SENY SOty i "
U WMNOSD = Reee P e PR
@ “ el FECeT STt bt Sabed PEOPS FOR ST fEoeN
01 [EHIES IRtetetet Fotos FROSS thave puss Fisets
GRS St et MOISoEEREs HPrvs Sne s ot
» [ - mea - POORS BPEE R
. pbe APES B9
dw.‘.. I 1SATVNY e e tl‘- Ja8hE
'|~ B — e o 4 e by
p - i
RS RSP Sotths Shamibhpin NPt SRS BE §28 8
i Gt il ‘“ln- + e
. (o Ereame g bt B 31
0 - § e T INEBY B
. . - iaimpiat, Samsium o etk e w
- - - Bl Sulnfetubaireinig St e .
t s L. Wu‘..vl YO . == L”mw
: o= = we SSE fFREE
or - >

- : wbam Qs WPRG T T e . .
- . NOUVELEDNOD- = : : :

R : : ——1r3A105 0§ : _
pt .. . . i . T
. T G Hlvd =

i
i
o344

.
|
i
.

d s -
RN
-
!
i
|

* N ¥
t
H ) = s
W_,, . . . : e 2
; : SR
] 0L = i :
,m Y= 188 g LY
5 S s aet e asat i
; i

A d S g,
o
l3

‘)
oIl
!
e

:
o
H
(1
Q
I

H+
1

LA

i

1

1

i

'

|
b i
I

i

!
4—-,iu

44
e

R A
e
r—
'\-
«S
té‘
-
\.—«
(]
[+ ]
e
|||
.}.
|
3}
b
i
f|r
t
1 EXE=]
T
i
t
i

'
".1
-
}’:
W
[
li
.J.J.
i
i
[
11
i
t

|
t
IS
|
——
==
amm
Pt

VSN YINZOJIIYD ‘NOLEITING DNI SIN:

e -k p—— . . F— . - EE— [Ep— - — [oo—— — - [




AR

RSB E:

L QN uOf3ldoBI I93BM3(Q XQY jo unajdads ¥I

B e e L e e S 2 i T SR e T

.

* (Fenur3uo)) qg/-H 2anJr4g

1 WD YIEWIANIAVYM

009 008 00Zi 00vt 008!

SRS

T

{ ) § 3
13 Y .wlly.. ¥ { i 1 "4
; s ; === = , i - ELbr
uw, s z = = o
$ - - ¢ e ——
3 T i I 1 B —iT= ¥ A .
a4 - - [UEEE SRR raseh Ren Sm— = &5 0 ¢ | S
i = : - T
i + iy v i s sslunsdngi
;?. ., T» m m: 1 1 —1 i w 1 NI ——
m.mx i 1 ’ 1 1
oo .
¥ " rs = T ey
[ 8% §aowe b —{4—— mp— et
—F ] e X y o 2§ s bl
_v o —_— -+ - i .- - s — s————
i B T ——————r— + -- — 1 { 2 T ——
g | joou S — 3] a5 rhrebr o} — g vt 4TPTMF:1|I e —
. e e it ¥
ww | - 1 ——t——f ES S + t —_———
ot i G —— 8 REres i fvany sam: 4 1 z I S vt S
m@, | — e 1+ | il =
/. joem Suvnsst———— i T —1r- [ /- e oS IIITTIUTT
] ————— + ¥ L T kfagunng
5 e e = =i
tvw_xr E—— 4 3
. e F R TTHE : E i = S
- e . . S
' q HHH i ; : " m.» b u . iy
.
y L & — vl . i " Fud S aing i — iy ) Sab— o i S Z
[i-unind SRS W pe - -
“ —f————— 3 “»m iy w\ 17 um m » b sl Sesuep s vmivn it =
He==== : ! e = S
H — Y 4 .m v -$ A ) ¢ I 1
S S — —— ua o - =3y oy
o IS S —— S Y Hr 1] c—f--- be 1] ¢ L et S [ Jupum § £ - —y- ST I
; prostons s S | (BB RBaunt feues suncy Mobwusd 7 o - - b [y
i S——————S—— IS § SE SN SNEES VW1 b1 b4 -
o, e ———— 34 § Py 1 A 3 ¥ [ By e
- 3 i Hﬁ AW
. 3 : X Qi Gmiepeth il Saeels { y 2 -
2 " sise : L L & O S ey e 1 o - b i S
8§97 2 1494 b amd o fneh g O Spguig sm——a—
b b S —_—— + ) & —
1 SafTeEIoel 'R Sony ETeTSEEe: Cortd Chee SHCCT Rt CRo Sreet NER) . — : —=
ry ransnons: S e ¥ L4 b z s 1 g T
: e = 3 S
ey Smm - t— — [ & Sembmagumunes Yapppamar
HE, puinaty : & o8 puE B ll!l.,'\N 7 Y W M I T
} === i e
3
) : {
N foauns (e - i §OE0E puwi £-t - R eI St Ty
o [y S st 3t O 0 1 © A SN FEaT Rl Pty Danid Bt Smsnd eties Smt slvinpaionet sttt Smeesletet + ol s t:
> %L A - ”
i e : —}- - :
3 : % e 1 i — I.‘Till 1 I nn
i 1 — ™
T; '8 SWB WS -+ - R i i P SRSty Sl inlbmuin Ststbentt
e 19 STEUN S —— b § o 4 PO S —
_ -
N Tt S PO Iy PRI EREY ST . fhy o
" + 11 ¥ 1
A ottt ps
T
IREER SO0 T et SOl fuigit SO Gulmend
4§ SSAEA SHGHEQ e DU WIS Sibiung S Spg QU Sum SRS MO SUuatiet Surpuin i) .
jEna Suany o S PORGS PRGOS PRSSS SSRINY SIS Eg Suht —_—
T b it Gk St SOl Guiuiet Sy b Suiuniint Sulniuntt g zZ
n + Ll R Y Rt el b A - —
i re.ut
Sy ori] Mg Sapgd Ssheig gouiid SOOY Sbauls S z
= e ndv haviodet Spaiaing Sl Sad St DAl SUNN SSINE SESTEEE SIIIIIIIpIIIIIIIIE:
¢ - od ey Sgaa soued JOTiy Seoty EETE Souty PETed Covtd Sre il Sues gl epeecsms Shmttamt Sl et
[atnn, smeswemem—————— 9 - e . 4 g
~— IRERE pa Mg gugcd Sty fptbedinng Slpud Sty $gid Stats SETSSat Stsie it ot s i
SR E 1503 D ova s 5 S8 F e | Sttt ,---w ) B Sy o et £ e 0 3 ¥
—] X It ) 1 ' il hnns & Gludud sl b ¢ 1 I |
oz 8L - %! 91 ri 4} it- ol . 6 8 L L s? 9
cowen YINTOIVD ‘NOL I INI SINIWNILSNI HYWO3R LIPP01 UITWON VKD AZD34S SAACUCIA NIRM
he h R - .
. . -
% -~
. e .
. - .
_______ ? Voo v ' - v = »
e — N dm Fovmon [ — - - - —_— - .

I e rrnp—

[ VP

o

e

[ A
~ake ke S




TR -,
S e e
Siy

e

EI2 e,
PR AT

LAy Au’rnh’k"é’s-g‘$>‘ m 3

{ "ON UOT3IOBRIg 197BMOQ XQy Jo wnijoedg ¥y * (Penut3uoy) @r-n 2anSty

TR 3 N I e KOTSRS B T O g o i 33,
% TS R S TET A N T R e e i o zﬁa&&wﬁﬁ
b

+ i s s b w A ..:u - [= =
‘g 3 rM\\»J e gua e (ol -
= s el WA - 7./ 1 g 1
d = AT T e = vy anas =0
S S o el B et Sowds ge vl IS8 8 &3 —
- ot e S Sl ehpui o [328Y s5g s e
f—r - + t R RN TE PO
—— —_— 4 M 3 FEREY neT
— - 4 PR s 1110 INAEY SO
b — — s IO I -4 + NG ABANY BWE -
43 ¢ + + S— O—
- — - Sy -
nWl.: T —
. 13458 que
F4++ —
L ET =
[327s son: -
[eaEd 8 by ON
b0 13
v~ Fi s
m - e 12 ESl= S anpay P
T t SHEad S ——
1 A + ' 1 o fadvd g oy z
v, s b r o1t 1
ral - Bt poog seun oAy T
re T - r} ] ae Om
- § —— 11 3 AT Y ' o T
S : : T . 24 0
Foaa = = T, e
1
R e o TR
e .
SRR ez Lassendsy HHE
> . + oy
b ————4 == by g ~aZ Ty &N‘-_ LF. —— -
£ - - I’
——— oot b sel 4
5 =Y B oY eas s rmsa i) :
" + a1 == N
3 + T a o jphend 0%
Fa e -
- , 2 o B3 3 S asy SEnas =30
| o 'Y —
3 1= | o0 Slmas s puuk S nd e . -
» 4 r3 + T - 0 e el & 01 Sy
i s T FEwRe & : :
3. % sk r—— e
e P ns s ; 09
fany 1 Y r 3 + —
rt T T . ==
¥ = I PR SE ey ST aa 2 | —
r e = T e :
: ¥ BB L Ansel sees, ) &5
X - Eeted dunsd e Y 1 e
T A W nind exedbSXean s 4 T3 p---- 04
v 12 S Soulh s wnng §3 1 H s I
> i ~ 33 Sgh rpey Hit Sau -
g e ] pS Sy o —
: e o v iltﬂr.omm%mﬂlr. af Yedad dywid e
+ foeesd y1-mt Tadd P
e i - e Iaay e N & i s -
- -t n.v — - _ S, ‘v... e - - om
=T u 1981 _..xw 3 -
= = sl PO ¥ - Lo
Sume b w—— I N - e
- - F Y 1 13 ke d
provae e 4 —f- ﬂv4.4wﬂT ﬁ»r?.
S A 0s
DS By . m.. &Iv v.HH-r' -
* —— — bde b o-
- TS rane ceted Ee ks cual 1T
3 i £y ———peds - e
¥ oy eand Saade o et . [13255] i
R
+ > aIaTT * | S04 Sasad oot
nm..p e ¢ = A socad
) 4 e & = of 4 -

§'9 9
T1EAYM

§'S

L1P701 A3UWAN LIVHD A41I34S HNILICI03N .was>

.

'Y

§¢

‘SN NEQUNINY

3

X
23

Flgsindo.

.

¥ .
5

I35
SRR S

.-
3
K

",Jf’*!

EIRARY
i O




[ °*ON uOoTiIoBI] I93BMIQ X(Y Jo wnijyoads ¥YI ‘dg-D 2iIn8rg

e s ot Er 5 g e S ST YA AT TN SN TN T PO LR W MR AT T S e e A TR S iy e o Y
T T LT T e T4 PoF o PR i Uy T N e e R R e e oo T v < VLRI ETA o 7
¥ S . &
’ . - )
hd R Y
*
. . .
B [
i
L
.
ki

00¢ oor 00¢ 009 009 008 000t
¥I1IWOLOHJIO¥LIDO3dS rots Poves pRpRs T T
rﬂ X534 pbes F3pannsl = Peast aEsot bos Tt IS0 BB
aFevEdNt o [t I = B Fman oy : s mtniss btd S
[FEEE EERRRERE 15 — SETISeRSS fow i
O kuu T JRESRORES . [ RS ST TSy PSS :” = ppoon s
Tgfeoer]ieee ——t e e 9% re s
Meuunjoag i1 Et e i = an :
o— L». PRES pe - —
ERE) FRREt pEEE 1R T Pot por
e it dadee i, [Eaes soone ans
1M 1SATYNY ] R e e, ———dantadin
oz SEEES phEes pree HH e Sbsast bete,
ISeEs EEked b==s Ha == s
IS BOOES DI ppend busns 0o e N Sy P e = T
el B : " =
Oﬂ 13211333 e 3 + -~
: fodud Sirhon roel it -
<. mu. P Ss pabid WQ + === : - boe
\  SINJWWOD e s S e
el a4 3 —d e - i
[ OV 83 FRRAS W +
& ISVYHd foaes phpas pawes vy RGO ReR St
- wast be ; 3 RECE pERes FRewy sane
-+ - 3.
. NOUVIINIDNGD, . | ==k .. = =R
. - T s 3y
05 = hi
B : IN3ATOS gooe] BEsn e ) e
- i . N an e
wu Hivd ; »
RE g pivia e e =3
09 ol
.l»ll N ‘n%.., }uﬂ)
Span X I 3
e §~ = e fmm - g ¢ ) 2
o Coe Na—1{f
Soon P —
o, Bt
Tt emes b
1

»

SANLONYLS S i. =
SQGFWNv@mu%om omu..HH. == ;ﬂ..a : .

4 *RD e s e e Ea — e

} pApRiny Sy

P(Nl@ (&8-m.—m2<m Hs Si=F =t a3 Eane e T
SIFIASNY A9 oo i e e —=1———m=
.‘ 1344 N WNY1I3dS SRS EEEE S RE=! EEEETEE e
_.. 1e ov ot Sz oz 8L 9t oL ¥l T _

“
*
‘v'sn VINAOINYD 'NCL¥5INd INI Sin ¥

L
e .

i

m Cot ‘ ¥ “ Il ¥ ' . “

PU— - e aat 1

R Y N T TV I TR S . ' o




.%%%ﬁﬁ%@?ﬁﬁ@%ﬁﬁa§,§%§§§%§a§$§ﬁ,@%mﬁ%@ﬁ%x@iﬁaﬁg«ﬁ&%@%m‘g&%ﬁuﬁuﬁ :

L "ON uor3ldexj I93eMO( XY JOo wnainads ¥I * (PeNUTIU0D) (g-) 2anIT4
=YD YITNNNIAVM

i

%

(=]
o
rey
o
(=]
0

009 008 000i 00Z! oori 0091 oozt 600z

.
%, 3 — - [ PRy | [ SN, Snp—— -
i 1 1 TTTT i ] N [ pim— T i : e nsinst O o g
1 I B WS -t o
4 = st yermt . REHBA S gl e Eany Friows waiel preas B byl 1 ot : =l ot .‘\% \v
2
) s srmssponny = iras a8 Iasae fewes : = IIHHHMHIQ. - e S sy S P S Es S
£ 3 o . 8 E POLE RSN Rpne Seiny Puue el S fuintd Ju i b nipibiell Sttty
58 T ——b e S0 bl Phban aibell fetws PR s R St Sy T
5 |- —— IR TESERTE SR STY ST SPTG £t Prpa gty GG Sy ; Jtehumeptenuny gromers Supe
i g Easgcanss cbe e o et ey ot ! e S
] + raREs Bt 1 v - 5 T e S lE S Sl
iy ; [ e Sy = [yl rniulbunt Sy
¥ ¥ b fed ey " v —d e g — v I ) £ | e Svra Moy Snivmbptyi iy Satepr S
mw 7 i Tod SEERE R a SERwE SERES AFww: : (o b e -} 3 1Ny e
= s 1 =T [N Ruunn (IS SRS $SSSE 9SS8 ERALY PSR PS DU SHON Y UGG DN RN SN Qb PR S Nl‘.l Rt A S Quivebsmel pungasin SpnitebRb, St At
3 - P e Its e e S [ S - [ Spuimivt S S o
g = P! g - - 1= - -1 - Vo Iy T T T oy o
mh ha p lvtlw.’vl"l. RIS SR 0”6 »MJ.? lmﬂl r’ﬂml = = ﬂht’w.ﬂj s Ilmlrn 11%.\'\' ..-H‘N AN Sl |\Wl| Siodg: Toooro . i i
: BF SRR e P R e o e e =

it adbae

Rk
3
g
v
'
1
1
|
i
iy
i
I
I
I
|
H
I
I
il
|

e = SR Sleg S5Swt Suasd et suuny $t - S o
! G S [ o St e Sl SRRDS Sepy ey Sr: D.»t ety SURSS SUNS BEETS SEved B B — m ERERES M LI NP S
pue Py DS SUNPS Dol P NS P GRS § SUmra—"—— § S S S SN SOl SNy S S psue e
poma £ 2% Ssansabasy ' sassned Puuay sedle s s B Sn Eperms & g bt 25 £ Sonrny o] S0 ot el 1 Sty Stme g
: + T o 9 N U it o g il I e 1 14 1 S oudd !
? + ¥ $roo - pm e e - -
. T [ POy Py O S ey 52 Sumpgeiy vy oD S ewbun (} S kv Rvisagupuny. 1 SOMMRPSUAAY G S
IR 2 8e nassy sa 21 Sened Suma Dufur ey Susont Bf e Dt sute 0. Jh Y .0 el S e e ]
b Sams sxsed sun to ohwid Sdes SEUy] Iwwl CETel § e pudol (2 SUES 0 ¥ S § Sy ¥ e ' s o T
- 1 DU GUNPRE o GUTEE DR & ) } Ju— 1 — M Suiotr Sunan ST Sl
— Tans $R0RS SeaaS SRl basad fuiay vadnid Segus kna] § fbaey primes oo iny 5 St (e LY P 1Y pain adng st wagun
1 IOEY PRI SESUY POOEE Lbug § IO Surp g § SO JS quma =T = [
: p¢ fuck dinend Pawns i owday § swtd o J ity oy & s duiulpll guven ]
8 a0 e Saed Baves Seme L4ne {Eenel L AR ol Surperl | Sete Syad foih V¥ St Sl S ]
=+ == - o St 1oo | D=ty ' SoT 4 (RS Supgh JRSNS FEONY SEes Subtad foodon sttt NESEN WE g

Hs

it
."‘”‘ﬁ

¥ind
}

1
e

e
s o . e
] 4t LT
' 3 + PR .«H1 PRORE TR QENRE DIMMGE PEEMING GG SEsUty IR SPEISY ik
iy i eney i&Oy M i G OGS DODNE WP SIMMGY DRMINE SEOe Here o
pu £ ——— o~y 1
Mw > ' -4 SOy Sgaae s I I nee 4k oo oo oo - — [ g ‘g
Yy - [aees N F4 e fnae Sadad £50we SSTIE SOl Feett Pated 'y ..m.
13 rEooe pn - vt N Fioin T g LESkS sand] Phond ceond paned ox: : T
£ : . 3 F Sages: R
o avepanieny RS SUN WRGY PR, Doy Pney . F b ' 1
i Y gee e R gguay S 9 Spped S pREYSTOONY SSNRE St SRGES SHGE PRGNS Siuag Situns SIS Pt suhpnd e
& e —1-7 vt §try PR TR DEPER SIS SR TREDS DIy Suniiny Seuh S L
Mww 8534 $550e 20099 DTS ITR0N DRODS PIRY FRETS Sage S S R S
" JEVPY SNy TRy PEY DENEIY PUNMPE PR PR Sy
H i Sy sy [t JOGEE S PR SHBEE SUSHE 4 M PR S
o S * : RSy L] Pt s EHE E
amﬁ it Supes.i 183 SHsaE SG0a) DALY PRGOS MADEE SO SOALE DU SUping Mu SH SHOuE 1
5 ¥ - S Ty I R

PN
.

zind 4%

pud

3
- 3-bd- - Sotord ———
x 'R &8 il
» —— —
1= —— S S
i 1. . .

Rt B
r

Foobefe

g = i s ] B et Sy
) - jepe 2234 TR Sy sriamy oupns
‘ =EEEE I = B e e e i H e

o Hy

-
3

. 0oz 8t 9t tt

13 . SNOIDIW NI HLONIIIAVM
-
VEN YINIOHIYD 'NOWINING  “DNI SINIWNUISNI NYWXOS 117901 BIAWAN LAVAD A5i03eS SNIFIQU0I NIKM

.

. s -

§o - » . - L 1 W 3 3 ' - " .,,
——. m%}si | g— yowe etk N . pe— . . . A

k a

"

¥

s m——cy. o w

he Inmvit et o e L e T L A T




o~ — T v | w XTI T e T e T A Ty R T T e K S 8 B SR P TR P
.
. .- - . e
[ *ON UOT3de1yg 193BMOQ XY JO umilvads dI (penuriuo)) (gg-) 2andr4
’\l’
0002 0002 00s¢ 000€ CLsE
} -*mﬁ - == — e
1 i M 4 . e + i b e e——} o § —— + e e e~
T : - : VN 4 Su g Pu Al $uRul swhen Wiy i fanasios pubsng e —1— b— -
— — —— Teme e
= 1% rE g KEER v el baae STl unid frbgion Saint sieibl Inbuy bl SE=e S T
i o Rawa Sok Sagea s poi 14 duead shbod sotdg Arwusd bbulh sy BIFRY SRR S k o ¥ M
¥>d e S ol send S e Tri- S tr Tl — - — b — - o
3 — h Frns - 4 [USETY VNI SESE, < 4 -
4 - T v FBgas ofaua fur ¥ Py .
£ = o v s SR A h nd Bl nHl.Hf.. rouies piiiagun) Gumen) S e s $ I
a e ey P34 2be: i roq SPASS snway pigus Jiht PR e o
& e = — ~Forat rsu] Tesns Bogal ceaes uves LR Eoued b - _ ¥ -
E - — panny fron sy es e e B B R PR =t et —
£ “H—t4 — s Prs poord Sewos sibtul S saiiad Jdfibn ot s s i S s Sassm———— —S—— -
& =i 3 : e ssnsd AROEE Ens e Subl] MR Bibul SPgul) s fosa s T —— -
s 2 v ’y e Y Sarn s e b4 puis Reve Py -7 e pe 1
i -1 T " ot FEwe SHeTN pure PRONIN TAPUP RO Paum 3 T o
mv, e t i 222 E] Sunnd SRR SDERY PlFwt Sbatd Shlaod padbs ¢ Tz T — i
ﬂav.u el . | M- Lk il e chabubind i i - - s '...l - T — - HLl “‘l‘ b b C
z — it uiiod AES54 AU SR hges B [ S T Tl o e, T R e
i f e e “ ge e § s Sl Eoed e et fr—Y o —— .
. i | vt rowe: o sazansuuul 1 fadne gl i qnage ey e pywag saud 1 = -
°F ¥ Y b4 e 0 B Iaugsusa) 1 4 § o e Sqhe Sau So g (elibondy + 1 -
T * rews r A Py QISR QU Qg ‘s T r4 . —
: . 1% N RRN SRENT Sl Sudel = 7 +
! Fhe e e e & faEoiijsng shhys saany sdutd boq / " .
e e e IR SESNY IS SN0 s 1} JRONY FEPNE SHUEE PEA DY PIREE DO — 13- 13 ¥ oo N
w + : T jees pua Ny owans 58 s FRaw k«..lvm.“ : S e - h|| - - _
1 w‘. 4\1 «T 3+ e “.“w + . + u. 44+ _;«thavr. o S e s ot -7 T +1 PR
{ T IE04 ARNSE IISUT (NISSEAEEN KRSEE SRS 1 B2 i: RSOk DO g S - 4 e
1 - b
i + renad V8 ows FEEE SRS Sene: ;e 11T 3+ -+ T Sy Tl Peaad Saded Sor H..nw 7 — F—fom =
. I— — . A P - bl Svbapny DI RGN TH - B - -- - b —
.A«, ~ e , v R SR OUE B Lot R 2d CERt Sihduind ey l.) - - ——t—— C el e haam e
3 e WY SEus Deee pyens Respund Ripoang SetSm b o 8 e be -
«mm T rans g 8 1 { W G0 gl Dt ek DRANE DR PRy PSS F o T 55 ek | s 0 25 MRS SOOI
i )8 891 13T * e 154 suRDuQuane SR SERa S S I s
3 nas 881 o ) 1324 opand Pluas Sobgl jusian Sangy Mapag’ S W ¥ -y - T
e - > - D ks Toak] SSRr] Pt FRias Eaawt O] S douiny Sobl 3 = -
i e o a3 ERasssanh 3 1552] 133ed Sa gy Peet Pus) Bty § e o S :
d i m Swrds e " e yEnng Soiny1 PRYY guatay ' gy bt
: =t : 2a ox b 8 Sanes sRREd S4Shd [Rvent LRSS SECAN sadpV sy Supusd sunivirt subipd :
3 L bt . LS POADE ASNNE PNNG SRS PN i DENSS GUPREN ISR, V. , 2
, =
2 . Pioy Dy s P, LETPS PRI Shuw -
. -+ T > T S 0 My PO ——— - = - - -
i _ e st o 7 Hr R e Szl\l B o5 o :
ot Al g 1 - - B e ekl
3 I W - i
(4 T ps LT " SN LIRS TR s Tt Diien St ¢
: tr [Pwas Povas anaue s vuo CE9 Y oo e VAN PRSI o0 SRR JUNS SRS Sl i oepe o s St SR S
7.‘ 1 aRes 2] i LI el Shady ETTS F00T IROR] SRTl Dt SoRak Liad batics fwi Svswe'sl j— i N
N ——— iy + [P U SN PISE PR Wb SERVED S B T Gl et —
3 oni 1 T+t § 4‘.: PAFRE QS Lt &4 ow1! P} PENNER QUGS S -
A + e s as Seaua s Re) 5832 15300 ST3 S TR Bouad puaat fRevy Huity $2o - :
1 - — o aasy peedl s6854 Sodia 3 SEREE JRIES SRS Sadoltl Bnduin: frsuiion Snttinbss it Eposubth Giiuiueh Smimmsid Suptanilh Sl taisthoioting
) rt Tt ImY SeuDu RSy 1
‘w.\, i + T [ S BB . 8]
+
i = rawes T
+ ) pad 3 133l
[ b kA 1 3
4 i — ISEE e
3 L —dr —
i TSRS DU e 8¢ m T o
+ rritrer [aad syna
T :
M s - ++ +1y TS SPeay Pr. — +
x ’ 3 1 4 .
% e I
: & ) SruLe - L I by 1S 4
\ I 14 ) ¢ re 4 L8 D 4
;&r L 1L X
. .
1 s9 9 s's S S
¥ TIHFAVM : -
% L1PP0L RIAWAN LEVHD AFID34S ONI¥IAIOT NIHM VIR SN
i . ’ . .
o )
i . - .

"}
]

:‘_»s
’

b 8 S e~ -

=
-3
.
.

=

e ¥

ALY §




I Ty T T e T T ,_,ﬂ_ﬂ,. B L R L Y R e T L A R e Gl R st at i it (Y Eh o
- + AR

- - v ' .

- by
S PrOGON -4 —
I

/ *ON UOT3IDB.] I93eMS(Q X@¥ jo wmizdadg ¥YI *A6-D 2In3Td !

oe oor 00y 009 009 008 0001

E:TWOLI0OHIONDILS : ¥ T EERE 2o I
[ : 7 h p 13
GS¥VEINI Feoes Front peecs aae: faste s e R R R
~eeefemen y BB R P -
Ivd Boudd Atuvw <4411 T Mr »wL 13 s LW 14 JU [}
4 T 1+ A whwks b 41 s See, o 5] tnlas SEEE
PPt SEpApET PIFNIS DINDOH) DASYDY s Attt [ESSRARERE g PSS ST s 1
,CmExomm JEPert PEort Souet Febhs bUo Fabas soas: wa A TR R s
OF ..... o adows o eegeaa - +4 N L vy i -
r [t SR PeEss Epies BESES phees phust fyned Bl N S e oo s fua s penns pond) ba:
L me———— IS FRRAAASAS Rhis epas pumss rEse s Ap e sha ve poi * 31 5we3 pouns 3]
— Tt ISATYNY T FOEET EEEUE PR Futy ottt It pasE sryyt pYsprew: Sy weepaepee
o™ 3 b P oS Senae I T Ti S By 50 1 § FORAE SEUEE DY
v : 3 —- e 3. .—w + “m« LJ-T Sy o e bRt Mn 1 .4“ 3 |
0z e I S Es EE R EEoR: bt 4 ft it e aes bt +
it SOOIl bt Stk SRS DRSS RO EB & g fu-i“unwt, Roes RESSE EXRE HRRREE ERESE ooa:
1eedeadd IRGE R SHNETE DU S PRRES O pEpENEY DU X b
+ rt + L4 1 T reg TI1rT &
== 31 puug bwn & [BERRER SRTLE LSRN I IHENE PEURE IS k
X 3 .. m» T NW + \“ NW>~ LN e nu w»»» —tdes qu“ > B
44 14 il e
i o¢ 1=
o Py pon 71 tetttids 13T o B Bt P B
M H M . — + - FROTY PR peans T 9 153 Il ot Tt e =4-4+14
z e FER SENE T jeapqpanes it pous [yl ppast Snwwy butivs pumd | pugoe snape susns a
s . R WPZW(«/.OK w rESY e . TEABRSETERS rong— T . e B
4 + y + 1113 il 3. Fe Y
. - . . raaug ks T ESTH 4 + + g4
- . N or: 1 : . + 3 seen " 1 rean SRS i
. = . b ¥ !
: T v+ R T i s e B v et e et
J . " s s lebe et bEees b e - i e Rt et ) B o PAE sase
pl: . . . . zopém“v?r\u p— H+HH+t B y o merer
5 . . . . - + 1+t "t TS 1498 @ b 0y
i 3IAI05 ~c - + ! LS 8 B4 s , aap
L
£ INIATOS {1 e o TR aut = 2
ot A { p.p p 1T snng 11 T 11
9 R . B IR SEshing j3sss ST 113 yo ! st Lirh B
" i Tr—,ﬁ\h + py U 19117 Lt ¢ Y y
4% ) RAEREERS NI W iWen ¢ T X
5 - T 16 " e § AEDS WY r
m -s - e Sespuiys bunshimes| >, B B
hd I . e . § A
S E rowss e bt i SR T8 b
1.oT=T ntug S5 inyEnawy o el PRl S e
- J R T B . P e - - <~
< e bengl 8¢ 91 W Pt So e Sy SOM SDPES Foi Peaw
., STF TTULTT LS BEWDY $51 HYFH{ 4\» e . Pt Y
C b4 -+ e
-
- ee Tmis 14+ 4+ He ey " - -
ST T EPTeS FEeTs e a papey tas s A4.,»..w.\¢\0tﬂ = T By
BENLDTELS L. TTITTIIRE I osajs Jan BlE Y8 A0 PawNS M e rRgE on
S - Y 1 T —- -
YA @u).)\.n G e il Sasa ey : enpngaaty
- ~ - »
f-(?. - Ww y -~ — 3 - =1 EESDUga=as hpnaags
. sy i iR R Y 133
T " — - “ -u 237 i A et s AEe
Hodp, 200 29 2 DUN v - == 11 et Fyen =
: ¥ N il oy po Rp o BenwE B - o
— e - *\ ~r o PO e o 144441 —Z
ST ONToeIT YRAY ILSY - == Ts Tary s ey =
— e -~ - =TT . - 1 m s -
T4 e = " foos I P 5 i SLAS hiyied
A =19 -} CojFEnTs T q o =
[4 1) B PR L
- . pan o ol RIES JCEIN o)
TIPNE % o — = = EEE = =
g t TVl L, LT = i ooy il pobes newel ISk SOSU s Sl etk b "
. - Rl S —~1 T o 1 S RER Gyt | P s hased | Bag
-~ Tm ON WNYL32<S R s ESISiE! = E R R = | A
» b - - K
- ! 2 RO 7 4 0oz 8t 9l ot |4} (A} it ot
Y y
‘¥'sn YIN¥OJIYD ‘NOLIIINS INI SIN3
]
I
!
LT R N -
t Joon hs k- & -

T, # ..%}«m n.ai.e n.)z.tt ps.._a?.-

S A .

I VU e A




iy T

IR 51 S0, ST LA | f R AR B Co Lde a4 s AT ST e

R T ﬁ
[ °ON UOT3IOB1] 193BMag yqy jyo umaldadg ¥ *(penuriuod) (6-D @In3TJ :

-

T

WD HISWNNIAYM

e ek i
IR e P A e TS

cos 009 009 008 0001 o0zl oort 0091 oIn 000z . -

¢ == =1 : ; 1 : T = ¢
B pransa ==t ; —1= - —F = 1 ———
" poses scutdohipe RPN, e — Sy p— o e
- - i s il Tt ol SoAal] et Sl rd bl Gl Sl Sinnsds Saluinh SmetgOU- Sl Sl roamsses L S .
. E= = = <t 2% “
,.nw” ~ n T l\— 8
3 3 b .2 5 3 ——
5 = : uﬁ-w — 1 :
.m; poaes S ormEEEREY 17 — I NW E— A
- 1 ) SN el b + —— f
X - - R —_ L - e [OIRE NN SRy PN T § 4 M o p = e }
4 WW = I . XD Dt oy o A= i igpes qusnmpueliony Pl :
k2 { T T
4] e : e B e S Dy —3 — =
B S = : S i s =
& — — e po ey ey e
4 pusag éu: — — J— L PO Sy 1 e g 4
= SR U S 0
i e s e W i 11 Fe= i
i B E : 3 T
@ . S ¥ %
hawey —
g
b
H = =, A
F—- | i ——— - S
r : "
L4 4 L I 1 1
v +T ! : Tt
K — i
+ ] —
o st 408 - [ p—— nm‘ IS Guua S
7 + —1 o
MM T 1 IX
i o £ t
f = = :
Sy r 3T T pg ¢ graid
m?m re e * | y
; rEa s hep: = 1 \
ot res g BRSNS 1 b 8 T o1
‘4 e . +—+} - +
3
i - i re A
. s - Nz
it i W o 1
A oyt 343 1
et
%3 s ) 1 Pt S SIng SO
gt panss sm: L 1 13 ?
& i Sy
I A i M
m__ [aas 19/ r—r P S fads
] yEa s S Y
i —
. e oR N1 rws
X poams 21 a3
i
] i3 -
e ] :
+ Y
+
- o P Ry SR
A 1oe 51 jpans
F et T e
3 jannt du +
§ T Elinduinl Ganiinbataabail SEDO
i +. -
= - e e e
? st 3¢ S D e 4 -
i r =7
.Lm ~ - - I Sl SPued
I e o | vt o T3 1 ) § T | g
s | S 8 52 +——t—ft+— : =
¥
; oz 8t 91 ot i zl it o!
4 .
I B
bs h
¢ SNOYIIW NI HIONFBAY . !
if . . i
. ren VINIQSEITYD NOLEN I ‘DN SINIWNRLISNI NYWO3t APPQL BTINON 2AVRD AdDSeS INIIICIQIV NIKM ._.,.
{ ‘v - . - e
3 . N X
ki . - . g -
_.,r e ' '] W 3 " “ , - a I - N
| (...:!ia.__ T §r e i w._)a!,ﬁ.a Tiiﬁ! ' [ [— | - Jr— . — g
* 1,
] - .
hrace N Arstake B 5+ 47 hobte s dupen Wb " - N
" *




2 R

TE

= 2y

i

J e

[ *ON uoT3oRij 193eMad X(¥ JOo wniidads yI

* (penut3luo)) g6~ 2an3tg

O ot
\
v
7Y
7.

¥
=
§'?
GEAYMA
SL930L SIAWAN LAVHD Ad1D245 DNIFIGIOIN HIAM

~ Ara . l-
00921 oosl 0002 000z 0057 oCCe Qles o{atul
3 T —— iy gum— ™ -1 FI="F—1=- ¥ T 3
— T 1 : TSN b i RS S Aoty St Sl fodut | — ="
8 B B ot 3 | R : it gy §-- - I o,
o pibghd B% =T LA e S niph P ——
- A R, S =i
- = e e T o ) e g ” e P . . st ey T e e e — =
it pug gainy 1 [ ghs 35 bue podn 1 ie- i- = bl sgmes 7 .
- [y SoREE ¥ B S5 SR 000 SRbug SnE pigl S . e -
= 2 ot b RV A [N T 223 fod Sulbig puse . —— D —— T I S
A 7 — " ing e wry pee ool S 1
e N ——— b B e gl - €
-+ ) § Svm AT I pare ’ prodiig H +— 1
|{ ee ™ Ty M PUNBING SUNNDN DS . DS )_.
"y — t - —— i—— - e e § - - —— ~ piid
1 1 o g— pors i Su el Setrnd o Sspnmad SINNE1 —
. ey (i Qb gun - rhes 25 Saind Swuy aeie soude Jupnd SRS 1
s - e ey gt - iy e 3 b - - p—
i o i =t P Sra] Iw..wﬂu!.dﬁ?. [T 2Rt Raes ) N . LI iy Su e e mm eI T
3= sng Suwi z b PR Sl el I : ps o gy s X i ' ey 1 e lay
¥ $ - -
. U} UOnuN S Supu RS 3 " —— e H ) S e b memfmr e e i e =t i e i -
f by wing ey S SpY i SN S z ot X THRSE shywy paman swues Pusad SbEE 4 . 1 | S 4 - —1"
pigms Suil Sl SRS SIS SUSRSRSEI SUPIY Pudh as $B00d PRGuY SNOE Sy gumpiny gl B S . MRS SO G MR T
[ P e Sl Rt Al d-r—}--—t-- - . » s J— Inlmlw PO T
Ioe W " g Suii hrirallt Sbinint Susbeih St ivpebat- P e
34 Saum ow v prmen 13RS 0TS {8 SRS Eupey pave bobvint ol i n_r [P RS Aqcbe T 1
: £ ¥ —{ i 3 puand b s - i }
: - 8 8 rass o Sueg Sladt - . < | giboutnt i 1-a
QeweY (WeS ina: 1 Tyt $ 1ot [ Bt St - R s e —— oo
s Swmtung i+ m. o $ ” T .ﬂmn e [ Pt Suceld S w R - Y 3 “
ri s £ T P L i | ESUY ROGNY FINHEE DRUNpH PANpInG ity 39 - ¥ P 1 -~ M
i re e ] . = - b S —T f—
feaaE \ Bor e ' T g Suna ¥ S ot 3 b il 5t R T
re: ? ' sede -} . Pt s pe—
aangt e medn = naba ] ine 33y porivg pucad Duat Ll ' 40 3 !
TIi-,
. -4 s — puyteany aputet Spmasy S g -
h T 1L r T spome THl T Tt e ..||.~ M - i NL? patgehiy 1
¥ ouss > | - I 48 Ay bt bbirng SORSE Suddll Sohdy Pobvr) SR SN I | fnba gelvms i e
v 3 rawy SN T iy e Y - J— y X
BT 31 . S - - e - S
TR ..T«-Aﬂ.ﬁw L tEoy ki e fared SRl toetl SIETE SRR SRR Soe o S =
PR SN I T ¥ t b Jod Pt Sl syt cloril SRR SIS Soet fstont Sk i pr—
¥ T f—tt -z o paapal Qg { — <
b P e jnd anun Roeey SREpY fnmad Mnds Sy Sduhin PSS S et ) Sandaid LoTo- M
e o enes Srsplsra ] B e 2325] SS0nt CUCR] Fiued CETE] subnl il QUL SNSRI M £
jag 306 o 8¢ v 3 osal IS g pog ] 1 +
. ¥ ¥ S0 SOGuY SEOn] puspud s R Slwipst Goviin -
8 ewut v T res : . . I ot S .
T ¥ -t s - - -
ngas o1t . I 0 SERMY S8 L.AWV H m\m.x'r by T ——— ey - ) A albay oulo:y . e W
jases can: 8! D e ot L.r.rnc_.Jv . i " b Shony Smbug Puskng St SUNN ~,¢ B R | Spi Py, = . S
. '3 jopad hagds Ctdud Supng) fxtau Suminsl Su - AT iy -
) T
B e Tt Lo L e e e S Tmr e
pass siastsanaty : 7l : : S ey o et
} .
TTHT 13T u# x Sors 8 toas £ 3 . o’
- - o Ly s ftasidanoy T -
iy saes: red L ¥ Sy g & Subding A 49 .
PR B BEWNR N W L e it - :
1 x [Py o vl & 8
e T $ "
ru mﬂﬁu —-b iy 3 ToTT -nw\w 4 —\M
)| ¥ Ty t lr
+ + Y MR ¢
ey sauunEnna: = sedtna! g
rau YR BENNE SARD — merhd syn gl T
++ - - U v\m‘f(('“\l
o SRNNE NS ry e\ fmary ¥
el Tensnaua: re : rog 1
r : I
ppibwn) b Stnige gt
T - Byt ¢ waun r
" o Snpgenay G DE—
3 —y ¥
Yo~ - I e H
— 4
hhwad oabad SesSy buaLe S0 pubpion S Sqeaaius o ad $
> I e a3mat Spuies puas s
= =
§ o ol
* S +

) ﬁrzgﬁﬁ‘ 25

YTITEN ey (b




AR

R et g o b K R A
TR

R

T S S

w2

PSR Sucnn

AR

b

s

=y

g

AR B S T L AR

PRI R S

- ? P

R AR

f.,
A AL

£ °"ON uor3deag I93BMSQ XQY FJO wnizdads ¥WI oI~ 2ind1g

Qe 00r 008 009 009 008 0001

¥313WOLOHJO¥LI3dS == e
QIXVYUING 0 “-H- HH”..H..H B S B b 3 + 2
_ Mdeunjoag s s e e e TSt ey et v e e P
Ol s = == t
||||| PO SO S i oo It b o
IR SR PO St SEamdoh SUA® PO Ll IR PDS POUGS hae w«-l. H»ol|||.
< ISKTYNY T e e e o e e
0z : — = S
: P I : [SPPS SOTRE Saunn o SeR
Rt RSSO R IS Shbt Sovhhd Sluid tu ..nﬂruwhl. ivvng owads Dupum tlapils: funke fulpam
prmanmy § 1 1 p e e T 1
hosounend 3 13 5 3 13+ 1 Ji-"
om pouiniuiug: SENpEIRUEITEY. SN S i H 3 SRR
. . S . o eese it . . {EEE = if e
O : SINIWWOD s ST & = _ : D R
3 ;o . i L 5 25 !
. . .Pa& 3SVHd e e rease ke ) . = 3
. o - T NOIVIINIDNOD . = . o ek £
- INIATOS  Of . — - = w
v = = Se=s 0=
0o T “4 m mn W +
: : “ ».”e,u“u. b -1 ._uwi--- .ll“}.. . :
0L : = Tt e ,
15 i f : ===~
ANLONYLS = = Z : —fo-
] DINOS 8 S 7 ~ e
E@IQ.& Nv @ ] e e P Casent
SIVLG 08 2 = = _ === |
-9 - Oﬂmzim =T e et St aBaY, St ST el F e ;
L b —F == ==t = S “
gLr™N] Ve oo = = - — =
lg.oz WNE1D3dS =SR] S = e _"
(o S 74 0z st 9t ot vl 2Lt ot -
v'E8n VINXO4IIYD ‘NOL 31Ny SN fanl




T T o R e R AR : ) L SR AR S T R et S
{ "ON uoT3IOBRIJ I93EMOQ X(¥ FO Wnazdpdy YI  ° (PONUTIUOD) AQT-D 9anBrg
WD YIEWANIAVM
k)
009 00Tt oovlt 0091 0081 0002 '
3 Sogss tzeauan X
M 311 : \ «
i2zatsosed favai bon /
i — 1 191 '
o = TR R : ‘
A ] |
.4 AEREN o s
£ Sssasyang sasaaat
: = i ek
i : HrH ) ;
-M,,‘ ' + - _
4 1
i e FE el sbok SEEat s e J
B, g B 1 ¥
A = Tt + b
e by g I -
. > <
+ 3 114 -
Y 8w 14 -¢
b e %,
q ity fasdan; m_ b sy w
” : ST e .,.ﬁw
BassASRSS SHNSE B vl
= R i
n e ey
=5 f i
= .- ) »«.xwm
=== HEn e
.,E = . H HEmE g
P awve S e 3 ¥ Hihe 2o & ﬁafw
— . 4R hunars swnul g4 s N . TREE
—_— i1 - . | RS SR8 Ing ey w..)o.u e
i - . . - T 1 4t 58 Rk o4 Snuad rRani . et
. ' jbuns nene 3 Fo.0me o sesssaadl FAREE. (EAN "<
., RS R i e 2
F ol b Y . + by ponae M o
5 ! == N R e
14 e, H - £ 10 S8
5 £t :
3
3 >
; : ok
wmm; -y -
w t =a
L z NaE a8 o
) ¥ P }. I8 4 i
1 b P
" = HH : ,
b «f
1t : b
= T 4 é o ) ¢ ¢ 81
=F=lEE 2 225 B2t ;
zZ 21 91 9t ri Tt i ot 6 8 §L L g9 9 s's s

: SNODIW NI HIONITIAYM ]

‘¥v's$n VINIOFITYD ‘NO1¥311019 INI SINIWNELSNE NYWIDIR LIPPOL ¥3TWAN LEVHD AJID24S ONIYICIOIN NIHM u_lw_
) - - - . . . . .
. . . » . -
. Y -
- . i » -
tr LT ] f (m 1 - . h
- — & ool 1o mwimoy. A rvson ey - -y - . . PR, - - —
M e el v 3 . ve e ey




e e D D A R S A e e A R e ]

LON ubTIOBLS tojeMag XY JO uwnizoeds YIY ....MmW:aﬂuaooq @oT-0 2in8rg

*

0002 C0S¢ JiiE [ US4 Ik

Ty LTI IS A
=T LTI DT TTTIN [TemT
o 04 nind wtpliel Sbdpad e S ¥ O T WL LT LI T = \\u—
9 n e P e 2T TR T OZIT L II‘“\\ 23 £,
% seam - g - « mee — e e ——— 3
-+t | —= e e, T &I T I
yiy SEenpe Seml SOmes — ol Qi g ———
oL I . _.
Y . . oy LTI ITT It
T ey I - Z 3 LT LTI LD T
- 1 homnasy Bbiogsy b Sy Lo - “l-.\.T\HmII Z T t:.ll!.)_.
+ ] . DTV T LT LT
z f : T Rt - . PR —————>
78 =7 . 1§ BrRE Py . o p—
& - t 133 s = — = . TomII —1 -
w,, 1 S s emaipe peeny Foone 3321 3 Bow . ——} b - e b
% + e oy W g - e E—
A 1 i i ot snaed == - N - T oot
mﬂ. e L § } Sa— raus I8 suwt b 3 . - - (N
aw.w 4 PR tupsoumny ypsiituy Snmpiey P e e R e ————1
W ot t I ¥ ol T + e} ey s g SR et |
ne " 31 -- - Sl Sttt Sl et — % P T oo oo
mm, S Sl P § immuin Do s g mama) s Sat 8! I --t-- b St P I e el
; PN Ry -t r + yad Fulown [ upulh guinhun fioliegih Gubiounlt SENRGS SaniUlh ARPOUISI: SH . —_—
e Tt } + {113+ re 4 B —
=4 Tt N PE 81 WG BN o | gl frivelaen el iR - e e (=
A 8 B Qa8 e B Rens —— ¢
5 e r P . - T
) - uuma +H + - o S, .7 i ———
it b L |4 o -t — . e
S T rwe 3 & SuiN Su R = - o R
’ gl _ N N _
Z = 3 = S SESN EESE] Eae SR e S S
,; - ISuaEsR; . po S R ——t I
i + 1 Tty = LT T selot gt et o amm— ~>
.
r [ ——
‘ o i st T —1— priojlT.. T LT
4 )RS ] ¥ ) St _——em b= b - - RN S s - . - _ - - - e e
. 1 | §add — - N
v o e p a,  — 4
e 4 v 41t +4 p— o i — 4
P bt 13 T b 1 $--t L Bt et S 1.
g & i e T y p— e gt Syefivmym Gt —l-¢
1 T o T T e
3 - T g 3
“ - — e swas il X — -2 R
w - 4 T BOR1 & e el D stapmnt e —
: . ! ¥ Sttt T
ki 2 - — - - c— = o e e et e
iz e - + =t [d Suboe suyby o [~ g L T T
b YE FUREN SN N S DU Y I e ¢ bl S8 - TIELTTLIS P ed—
ﬁ“ A + r+ i SOU1 b t iy : - [P ~Q
T > : ~ T o —
w rseawwsey e = ; 35ey oads eeaa o0 B
£ SRR RRBRE TR o share e T
) 8 4+ rl 3. H« At -—
%“, s Ranas nmans = | e 3 o e N e T
T T SRUy Das Sptaln Ruodd SoOSY Fowa Sempd Spanpy sy o g § S F A B e ——
B = ——To £353 5N 106 St ICHE FEI) Lt e P i S Bl 2
B i o Tt T 44 tod og swbul Siads P SURAE Sty Shauis} SRE SO ¥ -4 - .. e L ~;
B b a
2 | + = £
h - % s 3
. 1+ -~ e T IBR R R BT 4
i r t T IR RN
} T~ x IRaws ¥ I
X RESNS 4 | Y
b5 -+ | Misnl SRR ) SENDY SLBE LR
c | LT SEseRaRan) aoehaiak:
L LY i
I rutd X 3 3 LIt s
Y 1t re 4 1t o T
3 -+t 1 X Yo 2
Py 1 L oy i .
-\ +
s T s i )t
a_\ e A 13
. 4 ppmaany e
T P piareg 2851
. PPt s
— o j) = A [’
i, 4+ .
(52 < - 1
raned - i M
]
pavarns + :
3 z o, f=-. ~ LZLom Il
3 + i T jopns ended Spgd S b 4opd B} Sy Sonbeas > gk el

O ppuged
['¢]
.6 oot
wn
wy
n
- t
-
L 2]
™
~
L}
[ X}

1 ) W

: 9
NFIFAVM
! LIPPOL SIAWAN LEVHD A31034$ DHINITVOIY NIHM ) WET W RNl

TR

.
.
.

L
it
g
1
]

'

4
3
i
]
(S
s

E

SoEF
+

;

4

B g



iy ' SF ot e i e
o S N

e

Wgpe i AR Bt e e e R oy iy
? -
~
. C . - . *
- . (Y Al Y - - .
. E . [ *ON_UOTIOBII I193EMdQ XY JO wWnaldads ¥I  *QIT-D dan8td

00t oov 00§ 009 009 008 000t

o~
EITWOLOMCELIIES —r — —1= SR [Tt et feT et B —=
Powky tapees | BEass ruiras s pobi LS 8w ) PRB RIS " ro yu o b
G3¥VEIN Py == iR e ey et Erpa n janes punrasaany Batatnnans fhvad Tt
P Eorrretet Ert L boT bt EREES FEL3) :1: g poe peba b
R Rttt R i .u't &u. 1111 t 4- -t o=t Y8.a B +
q..\, 3 pos poyt ML[H Eanalaons s “" T 2 Saaed it
: UEBWIOD et Eoeid Bt et s Ees ER e e ot ! s
ol St boied o & b R
,m £ V* m oi EEpmE FEE S, by & = A o
y 1 ey I2Y 223 Py now ramwe g § oo
i e HE ) I Evast EETSS EE e 12551 - Y R SR ERE
af: . : IUES SOARS SEaos 1 tie SEPEres posenssant ..w. ppav: =,
& m%c JSATVNY FEEIR SRt SRS PP Libdd S4ve pu put 13 rn o : oy A m L S beans bog:
t S e e e S
¥ } > +
g 0 == a : n Eon Sk
| [fvtts Ihpteinass IRIPS PECTE IECE ORI 120t e3¢} pablll birpst FESEE bESSe POOE | Pulih § Svbie SOORS poa
mm_ d = i 5 permszses e wiemen: m
T 3 ¥ : : ol 4
i T = e e e e e
, ot [=F ] =
. il Ve T b + P ERERRE B +t u o
. . Lty M 3 133 + e R Tt -— 5.4%
9 - - ———— .. — _— et e - - - - e - - ROy EEUNEE PRI -7 -— . - -
. . . - = - rou W . 0 - '8 ® £ ~
. - ° Wz§ou t BEERBNEP ~ 13 I en SRARRR OB i e | B0 mns
' . . -l r ” EEEH B E ! Y b b1 i "ER BRDI 5 ¢ T 3
i . . - - ov 3 FI B 91 ) i 3 o s pe rnE e ‘b\ . - 33
y . y
3 A Y - - 4 4. re
Toewe R e e
m_ . poo— 3~ 1t - 4 . T I mag 1R = airnt BRES]
. . . T zopﬂudzuzou 3 1 . . 3 1T 333 10 pwt 3 reg
il . = oo S SRS RRse Bnt S e s S ey Sk
. - — 15514 it re Z perivgs
it - mp » . .3 ) o ’t
il . 1NBA1I0s 05 - e tesee et T
- . - - it . <1 IS gES: (R JuR | b¥ + &P b Ay Ame]
4 . e E<L 1 re T e P 81 ) & ’ } lﬂ
b . L . v pe " +¥ . % fn pas ' O BB " pra
4 . : ot i . Hid e e o it deld
} . - - .. 0% s > +
i . . . - . e LR vey 1 S O 51 - sawna ui 3
DI ey rs PR NN b . e B ras 1 % s
r . sauasss £ ) 2] 5ot B8 waw T rwa s yma
T N S Y - [T R IR W B2 OB D e — ———— i
_,L, o 3 IBE 8¢ m. b nudrel www: ARG SR RN RUOE =
w . oL un DEu b YA o ra 3 unseEns) K
{ Tt I bowi = s T = t
! e p— -3 Fgu 0! [ n et et rree)
M TUONYLS === f e Sz Eaom beneessas: s o
, - 3 ' 1 1 T — i
, e iC 3} unos 08 . , 5
“ ? -, 3 e it he ve et
; 1 G O P b arian puoel
M.mh pm - i :
“ - + 2 L Agp - i — -
| g€ 06 R = = =
v = = et st s ey e
=T o0]IIWVS _ O0AH S Sl M oS N e o .
-l Vo o + T PRSP S pubuiy Sy SR
N. —1 + -+ ot BeTEs 5 b b pagy = el St 4
- e — 3 b 'l e DI RGNS GUDREND SR, e ——
0"* \.02 0 W.F(Q cet sty it TTE 3 e llnlw.l —— i |
i ek o : = =1F P == =3 = == :
I— 1 b 4 Xz b 4 b & =

/
~ - .Ool. .}.DMUWLW L ) 1 I
.Cu:m..r. or 0t S¢ oz 8L 91 ot vi Zt 1t ot )

A 21 VINYOL11YD ‘NOL¥INING “ONE SIN3




R TR A A B R R R e g b U G R R B e A T S e A L Ll s N

_ .o_m uop3oeai 1o3emoQ XQ¥ JU wniidadg gl * (PANURIU0Y) ATI-D 2an814

T

;ws JITWNNIAVIA

00% 009 009 008 000t 02Zi oort 0091 008t (0]e]074
=] =Ee === —057

.
|

i e S e S B sk, 2
b s Sy Ell Bty oy = l».,mnl.uJ et

b — — 3 % e o= e
-.-T.. + + + t3—-—=-pi— th&ly - pochnmnt S i
-t - B IR i P — it 2 A et S b e S el
=~ - . —— —— - N - —— -——4— - e e e k
JERED SuN) (Rl S SUUNEN - - . 4 - - - —— — e —— e St
e Sl IM : m T Yt - .um ¥ m - f1
h - = t tt Py Sundy T = T? S % m .!wﬁl i
= — -1 : — il o M-.‘wwuﬂd Tl = P, i St gt g | LT | w ; 4
¥ 1 i =
— e - 1 T o 2 T E;
== = M = : = = :
et = — 'z ¥ “ 1 % + 1 —t - Wy
» m . T ¥ T == .WTII +-§ A 1 X + . .“‘m‘
e ol ! bt 3 s &ttt S <3 t ¥ ..ﬂ%
= i sagiire e + ndoeod]
fo s = - 3 1 = : e et Fo—p b == am
s —— 1 Yty | S 3 - i Mtun,
e on § 17 - [ L3
Y 13 — —t— — et — o n«b\«.,!&r
Y v . . T B | ey ) Rt T, Al SO S PP ol S I s Shat Shbue - - S Mgl T
oo - —t " ys * ﬂ.ﬂ;wﬂkw
yout 4 1 4 <1 < 3 . z r.lr\..?\x.t._
: & A > -t f . : - %«.M
1 7 A Sinfumg Uiy Sungny ¥ . S S %2
ry Lm :» s [ SUpINIGE VSV Qi Fp—_ |lm. [URIPUNY G SIS A..P.Qm.wo
- .. - re P {7 Tl = b < 3 i e i ¥ : & . L w‘r‘ﬂ
- . N i . t — | o ¢ N
; . A : x . vt
== + Nt s Sows: T ! \h = w == TR
+ + r + + t I e '
: 2 1= n R
—yt Aoy e 5 et 1 ry p 4 g o
+ T . ' + ot T . \n@
-+ X - t . e,
" 10 A S B 20 o Suetel Siusel sy o Seos SpSAt SSAhaeit SUSIDUPIE SIS v v T
" A } e ERna] Segll SEDTS Sonl rrht sty Epaid Shobt SrEEt i U "
- Y Y o —_— 1 ml
r 'S §1 - 3 { ﬂ
e e = e e e
e § 1
™ —ylc - -1- ) g ———d - hs
T fooo pmimsieg Aapeb
s ﬂlm ety |.‘|‘|IH J.\ - —
e e g el SUTS Tl SOt Sadmialptaute Siuiein Sfabont Gt Dena puitgs Snads P Sebeung Dooey
- praas e o - ———— -— IR LR Rl Kot b il St B
—— Pt} Sututel SGIMDANMINY SIPIEIMENOUMRE QUM SEPY PINESDG SIDOUNS PINDIN GMEnS- SN PPIPI SEE
¥ ..'HWHH EFETEIURS PEparirees S hiad Siiad Pt coetd saeay femas SEOe ofas: B
: peeaiaies it SRS et i Sataind Sntniabubupeiet Dyt gsereted . Spnes Gupeipe botutend e e S gt 4
L3 % gl SRR - - PR Qunul-GRny Qupuiune- SR S S
T e et Pt DOTt] SIPTd Creiind SIS STt Sosis Sott] Fbi phau S SLe] Subld S ;
s i 1 SRS St STttt Fiitelll Sbrnt St Snaig Sibsd PRt St SLOut Uil SIS DoRay
A : - - el rceeomn Yeorm—mrm- pe—vrrems - Bewehron—fer —heer Broa-rbne—ho e .-
) L b 2 bl - H .- - - - e regrgrrrss e rgaprmergron BT TR - - P
S e T e 0 Dot § St 1 Gl Gt o et ¢ St il SO ¢ G0 § Shapiey S SR ST At o U SOl s St SSuq POy § SPAad SESSRON S SRRgS SRS
3 EETEE ST e e e e B |y M e (e O R | e e B e A x
I . -
¢ oz 8t 91 ot ri A ) ot 6 8 S L (3 9 ]
. . n
: SNOIDIW NI HEONIIZAYM . |
° ven YINIOINIYD NOLE: "M “ONI SINIWNRISNT KywXO3S - LLYPO L IIWWAN LIYHD A4S SV IICTOIY NIHM - a.m;._
- 3




B e e R e

e G R R e

e

% ] L ‘ON uOT3IDBIJ I93EMOQ X JO umadadg YT * (PRNUTIU0)) QIT-D 2inBrg
[
”ﬁk - P
b
5 0071 0081 2002 . 0002 0052 000E 00S€ 000
i,
; T T - £ e foe s === ;-
2 E =k e e o s e Qe ,
A .mfhn. = = - . R =3 BT NN B S il B B s s P S S ERE PO — |
: ErA RIS Fifioey Rty ik pory L =
% == =t § Saoa] Eptnd sl Doy Ppend thamd Ak oL =
%\ —§—=-1-1 e 194 unsd JPSAY Saded —- - - oL
5 bf- v — — = dm sogns 4 boviny pupumnt gupesd Puihd T
w%m T== : — : e Rt sl il , =1 -
T = ool Tares EeT pasal e B £ SIS B St S ENNR EY MECEL TN S
i == SR e ==
wa. o ST S 3412385 SN FUE . PSS LT o ot et S et SoElS SRR it i S EBt st JHNE
o 1 = ey g i : -
: jais Suail FEENE Pl peves Sy Ny - =
- x 2 e vt Rt S oo ot .
e = 1 - bt o8 283 3550 Rt REESY Eoaitd Tt ok shus fert SIS BRET == —
E = 3 Srsat Tty ey Eo
” — .l “ 153 ki — - -
| s - 41 x T or
i T — wasdsntis IRE] EXET] ShOnd Sl SEEEE SRS Miind ol v+ S SR SEUNE £ IM —
%hv ¥ — —4 . - % ra g + 7 R Supeots _m_ - 1 pand Y G
b S==—c disE i e e B e 7 .
lwwae ¥ = et ad s ohvet sRtd Lodak Soded IR & L% ——{—1o¢
s : o 3 [Roes surivas gakon leml IM : —t—=1
e 2 mea: 1 t -t RE] SETE Sl buved Snwmg Sindy jud o ) T NN O ORI L T
s f o ! M £ uﬁm =:
(] X 3 L4 e - —
i : 32 1 Y =409
e e —3— = . m — -
) 2 =
‘B. ” hwr lf“ﬂ‘ i - bons o S b
. x > —10L
3 e ¥ : 4 Eri
i e { : ‘
A ot A [
et A .- . -
il 4 . - - -
: =408
you N | o
; = o
A = . T— b
1 = : 106
# = —= “
w + ;|l“||3 k
- 3
} = ¥
- = oot
‘ == ¥ ——t7 =1 o
o ko e
s 7 §s L g Sz -
NITTAYM . ' v T ’ . : -
1LVP01 ITTWON 15VIO XIS ONITIGIOTN NIHM ¥'s'A NI QNI 5
2..”._“




R D T e 0 S A e

-
? . )

;.%s%iggﬁmé%«%s&@a_@fﬁxﬁmﬁﬁgﬁﬁﬁﬁg%ﬁ%ﬁ
i

[ *ON UoT3IdBIg 193EMAQ XQY¥ 3O uniidads ¥l 710 2an%1g

i 1
-~ £
N
R
00¢ oor 00s 009 009 008 000t .M
¥IISWOLOHIOU1D3dS = . o o e e
O3¥YEINI R EEEEE e et Eeots et choes ool e Pt Sopis e vews Lot i 5
S ‘.mmmuuw...‘ s R TS et o et g come promg oy 2253 PEE="
dMdeunjosg EEl e s et bt Bt 2o T T ;
o1 EoEEEE T 3
238 e Dol S peedst = - 3 e fe el o
R R R e e e = e s i et & S |
ISATYNY STEN JERESIRECY EXRECTVERt Bhvte wobet piwett s Sreet S ied EEPek) EE L vt Soaat Lotes SR ERT]
\Nw&dm oz A= !m“. 2= B i \ ressashsl

0F (= anr s

MW ﬂ@ \i "ON wd1D3d4S = . e T
y < oy 0o §¢ 0z 81 9! 21 vi Al 1t ot .

N ) e RN BETS STIES SOCTE T 5 ot
SINAWWOD B30 o e B g Pl )
, k@M ISVHd or = — .m R e e . .
" NOILV¥IN3DNOD -. = e C .
INIAIOS  OS == e e e
. . . . i ey —- .
_ we——pivd . e oy
, ' oo rhll‘ yowend VL s, - M!lﬂ )
8o il el pls M "
L < puna g u!w.ll v‘.rlLluuLl.ilnL R
- e — b i ——= .ﬁt.»
s | ) == S -
m_ e s s =
4 wponns e
m | REHGIS ¢ DBics 04 = =
H - =
M 916 1, 06 et
% : 7] TdWYS == SR N Sy E
W L \N¢\@O.\~ : q e D b e b s Mo V= -~ < M
1 IR TR 3LV 001 = —_— P s S —— e e Qe g
M Lo Ao e =R T
fige

YINE™ITYD ‘NCl231I04 TINTE SIN3Y




T —————— . — .

S [ ‘ON UOT3IDBAJ Jojemad XY Jo wmalzdoadg ¥I  c (penuriuo)) dqzI~-D 2anITJg
WD YIEWNNIAYM

co9 008 00901t 00zt oori 0091 oce

- T = r
- e + t
e ey + ﬂwlﬂ . 1 3 1
g DIRDES bl SR b Sy PR 3 —— It
e —f - —1- r—+ i [eeg Spe PuEY pa . P i.
i) b saceed Gl | s R Gt Sebiuniunig SSURSEY S S | ad - ; 3
B ou e Sewe ot LR ot : z 1)..VJ||||'||||1 < {
T oe . SR : "
geed Ho b * T
= V- -
T aa n ot Bty S Gusdret S Vs s T I T
e hnads o - l) " % 3 ¥
. 1 3 + i -8 T
+ 4 114 % I X L. § T
e eaisf dems & vous suted 4 ) == ] f
jou " Pama i 1 T 1. 1 1 1 t
) N g SPSPE S REY ST i ng M b 1 - ] o ¥ by )
' Y
ouihend ibast -+ TR . SRRy g 1 I L v § oty Na
1 e TR S8 1id e N - ERAMDE DL SR S e S 58 SO g ) | ¥
1 }j 45 SEETY g - s g 1 b
. 1 - ) > re L ¥ ;
p, e it bt T T T T | - ) g I
: gt : e brpA = = :
Iy psuus yuSys M o ¢ parins g
ad re
h Sondl IhReREs jes Suns | Taliis THENE R IR i Sen i SR § B S8 Sctuiedt (b S e ——— S o
—_— i 4 . B RN S DS 0 4 T . |4 I o - by —y —}—a-—-} —_—
H + 1 ISR SN } ¢ .1 T Fa 81 i
H . T IARSEHES S8 BB 1§ 14 ) g ) & t
Ll T N HH " v a8 g0 3 e P 1 T s
- I t n
n IS WNN uY . - - (4] FE8 NS SW - o T T 7 T 12 TIT
: R SRCIN icisfitses seer it riank i B2 S Y f= it
- . | 4 + bW Y & yd - 1
. n TiTe ] - . . ywre M | pupE a¥ den it s yone — 3
i PERTY qUNA T uasgRguNy payaei LRSS ! 7823 puma 214 4 Eneren T
! HEHe 1 T . et 1t .1 Sz I
- T e 3 el LN} B =
' roeus i + I . F H m T o P fgnay naus ¥ T
i e b 1. < Py Iy :
L T + g 1 ’ BEON Fupl) ‘gl —— e T
+ + - - : be T 2 ~5
LD TR E runs BN .. t T4 SuBan IRy K00 SR NUSHY FDeon S. o 04 ot
SENOE SESEN AN 181 . .t - « [K ) 189~ YERAS W SRPNSEY RN " ot s
pung Re 0 Juntd dust B R P e A S R et T y
rerers o4 31 " . t p1 . - DM SV IR SR -
e saddnatan HAL T Sreaises
" 3 .« . + by
IS DY 8 33 . - SRS 1rtr 41 AR BANY + INNEN SR AR PO AT L84
1w o - - - . - - re ra
T v 4+ + ++ FOR NS HHEEE I
#2331 BRI LIRSt DO 3ot 3500 $2043 fsas Aunss RS LR IELES SUPOL SRuw: 5543 saaad dom
o " 33 1 1 ina sawt besband &3 I3 m. FRE DABED SEEbE S
: % g1 . } ¢ Fut [ F T+
o < e s T by Sssy 4
k4 Tt . T i 08 By yu ¢ BREY SHREE B
8 rre o4 s suy . red sarwsd " fna oo pR—
b
£ o4 & + T pe
2 jepe qpyRsnags i 1 IEURE RNEEE SR poet TRed s98Y) T
4 SOG LS SPaat spdey ypuas SRRSSE suasy Y R399 $ 4398 puuss Fiped Fussy FEENT 1
r% and ki nnd i |DESE PUG IS FEDUN SIDEE SPENAY PIPOUQUPIINE DPEpe M T e b
w suwng & T T Tk bre cfoore = P00 SR Sl
LR nesad 86 ++41 411+ I aag pnd e SRRAS wuwes Savad Sus _ z
m.mw Y 83 1 T 181 81 + T H.ﬂw.u ..”.m. hovnid Smady ¢
ﬁt -1 : + —— - o om—e
4 agesy sax rad fabidnadas ldddnddut bod Saad [$981 SEEET 3L
1 o4 [D8 RS2 QEHDE PP, .. M - . - b e -
. Fiids g gaund [t et I I IR - M SRS TRty Sp-vppay
1 b
¥ + re - 98 e - +
i gt £ i xr*_nm mfn..,nn.n t
i - {44 e HY SO OPY
: ot {3 e Tty S400d (4944 SOSGY SHOAN Sty SR
- Frotrdoo-obore-Jooertom--
g Tt 4 s I H ount mvm. 30 guad s o
ﬁ i aguus pus trt 19491 SR gae oy st Gty
PO PONING GO SEMpPe GPus) Sustipa g
% H..m T SRS SSRE JAOe pad o
0 ja Jl_v‘ |SQ0G SSA0E PEQEE DEENES UM
1 -3 E LSRN OO PEOON RIDSEE QI P
(4 Py e bt 79 19271 1311 ST T T
£ To bl it t Hig 19404 SOPO4 SA404 SRS SHEDS PP
& Teead 15054  2a2 48 1 1821 $ S F3T 5453383 S35 § Smis Shuiciiats e
" 8 4 4 - - - + - PR R X el st St b tringe — e = = - ey W i = e e e e
@___A, 1 1t
iy .
e oz 8L 9L 14! 48 4 L Y 9 [3
i
v !
SNOUDIW NI HLONI1IAYM . - ‘.
N - i
5 ¢ .
1PPOL ATTWAN JEVKD AD5E TIESCRCIS NIKM

L

5

R

g s SRS
ERiRES e

1

=X

TR

o

¢
1

t
f
M framan'y §

L. .
3

- Lt il

KL S ltbbomt 1 e o

v'$n

LIEY

.

VINSOJIVD ‘NOININY

"ONT SINIWMILSNI NYWXO34

-

-t

E g,

~




it 5
T

T

=

S

1

R

—

S ﬁ?, SR

TR

b TRUPIAEIN Ryt L K

V4 *oN cn.v.ﬁum.m,us.m umumsmmm NQM. wo. E:uwom.mm ¥4I ‘{penurjuwo)d) gzI-D 2anSIg

X

oooZ 0057 {238 clss GLo7

B e e e e Y77

_i -l IIATTITLIATIT

= 24
s ‘ b : s Sl Aeeuak s ———————— S—

seifpibel
i
|
t
|

q
b
r EEses Tl et i =l _or— :
t

it P N 1

bt
'
i
]

¢
T
.

4o
i
e
?

]

R o34

B induliel SUSRG Sulmiudy Sty . g Pl SISV A
D Sy c. T T I I S T e - — T
N . s PR -Gup T
il 1. - - —-—— — S e o -— e e = + +
IR BRI San! B e Rt ey 3 Q—'
[ Gungney pusinten SRR gumve Pougag Bd T e v T —
Ti - - 7 - =
Sy S S — e ep PR | i
peh b . ! - 2 s e ]
by . - u‘!‘ ——f —
1 3 U B Too-r WD 1
.4 e } Hs - - w R . - w\
e ans 1 = PRI e Sl 0z
ot EXo RN VLS et it 1 T T
L SEnad SEbby St miel S S Sl B SN ot e Do Sumps s
a8 g - OSRG U | re
iy LI L T IS
it T SIT T IS P
p@ yRuES B PR At st E e & { ¥
re dnusi = il G m Y SOOI - - L 1 ot
s el apgi . Lo S ITT

P
L

.

|+

v

T vl st Sburial Svncid SO - N etk Uit Sl Sl St
13 snsue pubm T SR e e 5 e & oo
H- — -, preaipe Sntumy etk -
1 T g L PR t
Jova: L R S OOl Foi—— o oy
poary — - . .
1 IR 8 S8 hat TG S A (R s 4 I
prie——f-— — = tora-t = ..\Jm e - .
I > } £ T ‘ %
- r . b
e
e - AV PR A
s - - - v o f——— —_—

F g Py sy Sw gy ¥~ < RFRIP I s enpe o

11

AN B, AP by

Lot . W

P Siiedaiont S Rl R WA
g — -2 e
¥

be 04 h S—

e T
T ~ X -

F‘ ..3, . .
B e ra T ) B e S IR § == = ——
AT e =
p o S =1 .
=== 09
£ T
T ——
i i B e et s
iy = -
14 ¥ f—
3 . Ve 74
B et —
r T
o - LA PN

M

: 2— 178

R SR Al

"
T

b - - p—— + -
pe bl — - -—_— - e - -——
A+ T =
b +
pat o4 M "‘l\? ——— ‘||l”
- 26
ihoninh Sobimint Seiulull Guhivsiah Sututet Subat Supuiy

= —% g Geuid
it pod £2 33421 12529 $374) Sicet SRTTY SEETL MEREY SECEE SUI TTRR SR ot wleie Ao Stedietek, cumt annt S =

b ) RSy R SR YA QENNE S
R 15s SRR e R
B Lot on PEE) SECTt ol Sesky it SRt LG FoTe Y |
YS9 —— a
ps & 1 t b g i fasbi vﬂ| < mﬁl\..ll*:: S
b S g b & . 5 ) o b quinipug GURENS SRR Gup
= £ i T S s

Stk

T
>4
r
L ).‘,};
LA
o

A

i

RN

-«
-,

LA

2

T v
P EAN

=%

»

O i
ll]
v
n

9
NZ1ZAVM .
117901 TEWNN LPNO D368 DNAISIOH KINM

A s >

NS NI CIIN'GE




e ¥

[ R T LR I

T o T e e N D T

. ?

T T AR T SR T S R T

g °*ON uor3deig I93emad X@¥ Jo umizdadg YI ACT-D 2aIn8Td

00c 0OY 00S 009 009 008 ooot
$LUIWOLOHIOLIDSES P T

J
d . - -4 - it
(s SRt e ttwpt Sobt 1 ek ansst prant sass] taaws kuoss bpoessten) ¢!

GIRNEINT o il ubupabgigetin pOPth SRR Seey jRANS NSO bt 5 3 ph P

H

3
]
I
i
{
Eeite
$ 4
444
jun ey yusy
¥
H

e TP RS P PPt ST Iy o ye e
IRl SESELLREE! SRl (o5%s S5 1 e h S nd mbirs s et pu e DEBES bEvas NGNS bagwe nhunt
PO Sitaii Iy »ML. S33Y3AN30 50 13355 pRE R 131
| popany ww—T— by pwe 3 ro e Py s gy T
- o 1. ol ivd e N 3 1 )|
:m E om [Tk Samimw Slmen FRank biab) BEEES sobl + +J4431 3+ 1
< ol (il Slempirtguin pleiiots popmlin) Sty Ipous Sxbed buows beont puees paond kepe 3 T $
..... e pprey Bpws 5y puvey s -
R e PErh Ittt S Sotes Soe Eaoy Sstas bag st siss] pekos badet basoas g IEATLa bt
RARE EEREE R bEEES SEaptturey e FPRSPPEE PRBEA SR yebanryhus bengypaysl i
= . s
LSATVNY e EEERCOIE FoTtre: ot =i e
:J\Pﬁ m”u@ oo + [Rauk AESSE SRRCR EREtE FRLICLNE bonas bxnd bawsb buuny
L S — 4 HRR RN DR IRD pueN L Y T bt SRR UEENE 889 +..
) 0 g imT—— — : T
- LEEEEE EENES Sobrs SESUs Sl Siaa: 335
L g { lllL\rIL
bat St ++
- 33 .

- — 0€ === e . = ;
i : e e e BT T 35
“CINIWWOD e = 2 . . = ~4 g

TR e e = g
) R et = gEas g
— NOWVIINZONOJ o iRt
pEAmos . 05 T g
L ety ot - 113 . ..m..umm_
ww == pivgd = = : pa:

NS g et “

WRHGIG JeJ 322703 08 = = rt s --:  S

MJOW m;dm.@ 06 = : 2 Proet poett Mivag SRRl Rest SELS e s P! ,

e — - —} JEOE DESS - e Petng IFQOURE PO SE gt

ey tony SEPENNY S ISP RS Py Wi

2 \N,ﬂ..mOQNW_m_...«w e —— H;“ . PR RSBt ISR INEE IETESSorss Siicrms: toont ciosd

e - -]

- poia = - 1

a— ] =3 sl ey s DRSSO UG SHNSMnG S

Rindoains Saliatnd . b - ———pam e b — . op

2:9Q gy = -
&h@d %:02 w - CQ—. e sunminiibuiunt Suttipure o) SRl O svogl Sunimntl OIS Tl S wGINS Sy St Sivuiarh SO
Tl "ON WAFISIZS S o e et B o o RS I B | e s e B8
- t # ¥ 0g ST 6z 81 9t 91 rl ZL 1t ol . ]

(&}

A A1 VINZO311YD ‘nNOsEINVING ONIJ SINTY

. ¥ e —

FETIPErE E e v




N — R T T T P M ST T L T e R R m‘nwfﬁ.&xﬂ. *

3

XQd 3o wnizoadg Yi  *(penuliuo)d) JgT-0 2an3dTd
1 WD B3GWNINIAYIA

0001t . 0071 oovi 0091 oost 000z

— T =T T ot | e T 757" _
- J\%r‘: + . - + - ————— g —— - L ————
s ewouy BEbus o o Sl EOong tiptuon el fufhuds Sl Sl tolmpourerin - K . ¢
R e et meonl Lowars Hiier Sl Sonkmnt unirell fofetelo et B Sl
!\.|.ﬂ —— - -—— 1~ - - b3 T n utL"q
ponmants S St Fiesaae Eebau gyl o Grisiend s = e
. - bt A R Ry mulungeg Samages B8 St et
VT T pod PR St P . ——— =] e S
‘ Lo, [Py put G SRS S t - =} z o= 1 =z
* - bt - e e —— - ——— - — o — = hatatae
¢ —cT T T O A e SRy Finet peusl BRI LT N POunS. i R St o Iml.r. : ' P —— e < [
‘ ~i = - t Tt 1 150 gelibus sl pur B R DRI Ao St willind Sustebaiud 1 T Youely SUniot St Sutskos st
5 N . T 223 Siogad seayd fumns Kmad) pueas s: EEans Pl Rt oot s : —7 b F==.
e e
i o B et e e Erte Bad e e e B Ll el St St s TRl G e B Skt Selmmedaial Raiceard sl
a8 Dt DR . s M - P 1= t - \) Ty — Is.wnn\ - A f—_ - $ e — i
] i - —— - - - - P R I R B Pk i Sttt Rl - b S S " mmm e
4 e e e + -—1 -1 : g impay d S [ Geied sty s & SR it Sk Sbl St oty
, | SRR Sty D e B e RS & g Lo Sk pwesd Suws it O i Sl e et s i lllwwl. = W.ﬂ [ el Aok Sl
; § ceoo Pt et pae s peveons ERSEC So 1 b1 3 pus weyld § i t i N Gy e s g el arad Pttt ke ot .
\ T Ty et S suad Dewes snow: - S Ererw: (ol Fad Yt B 2R NNt Iotis S 1 it JEICERitl S S ot S :xm o o
_ - - o M e PN PONS SHININENS SpenY o S — Y GUDCTINNIN QU »
; : ety s e b P e e T o Tiiii. et WIS e s e 1y wie? Sy St ,mh.
e ——— - - NP et 5. z N St hrOun 1 SU SN SN A - oo i
: ! =T - = —_ - 4 ; EY EE RSt BREES Sonays A Attt o Befu-csitlteid Sebdis buuone f S & B Qe mppel Sgnple Jupguant Sumper wecwgel Syeions Sulppy [P
; 4l PSR S : ot e ey R Sip fiepiov un) g s omget { boo SRk
11 Vool - .- 't i GRS SX TS SEDSE S Y D S Aeb bt Sudi seoviaint e b ey et} . A B
oot S ;
) e EEIRER . i e e e e o e S Sk R et Sabis Bl Et it IR i o Tt et Fesant S 3
1. Swn GROIDIN ot SOGIES Sliid Suntill SRS DN .LM, PODEE Dl pebis \- TITIIRL LD bee- [ DR e i - .. A . Z,\.‘,pﬁwm
: Sou GhaaiiNbalN oo : . : /
g oy e . ° Y Js T PRORE PERE ] S Y — Uit SN Uy W SRau i SR | ' PRt v UMY S SR .
i Vir-.n.-..”.w =3 . e ot gaont [hp s syepy fused g FOPOS P bpoal EEESeurty e 0t Lot & Sinn f i e 54 T PR 2o 8
4 ot J S EhE Sonps hun s Rubbl SIS budus SSqull uiduy She ) umtat $¢ Pt . P SR 25
. el Gt b8 jocag pronl s gens SO § pudes Denhy Sy’ 5 Seud ngdunt ruwid Susbu Spuidk i s 4 fig  gammny S S v{|yﬂw:v ARSI Supuii Y et [
) ] SO G . s PUSIT PSSR A DA S P T PSR —
9 =T [T Soie Saott Neted FECol S33Y ] [EE $R5S) PR SETET SoTEbacuy Imanl Soued RRGES SUPTS Pt St Gl pppae ey gy 000 jrpbdiend afbdeged Bl
. TNy . ot P \v‘n'.on ARSI QI IS SUINIE Puine .o Joh Gy .vlw. S Ee Sy P i1 Y el SEIN -
RO < o oo St Sy Vg PR S v Sy Y '
. : L . ot e St b R M | IS gyt g S i
' amend Fid >
t —-- - P
_n", | woeve pusmmbupSuniil BN oL
i 3. SRS "
[ s cotei A . Xy
: ] St sl et "
. . 1 d o - (3
=== . 3
_ P b
i e —— =
“__ [ewe 1 -1 . i
¥ [ s + . -
: i m — a
T br
+ i
, [

b-re g ron -

oo e

JSNYY sapey SRy
v . 154 SRS 0N SudeY SRON 2T eIl
e iy 1§ fo8 4 ;
e i podad

 oanpenl GauY Sddd Spoay Moded §5 ) hppan
¢ [ o 1 et | Bas Aedtd saces
i st § et 1 o ¢ hind opddl $8004 _

¥ bl
—

Zt 1 ol
. . . SNOUDIW NI HLON313AVA: .

wvsn YINSO411YD ‘NO1¥IING “INI SINIWNULISNI NvWXD3R LIPPOL ATAWEN 1UVHD A11D24S DNIFICYOIE NIHM ’ L
- $

_— . ~ - . PR [yp— - -

Y I R R ] e -




0091

8

*ON uOI3IOBRAJ

Isjemsq X@Y 3o wumijoads yI

* (panurIuvo)) dAET~d 2an3rd

Y = syei T
= =L b
} - — —— -
T [
e el o
ot s Guagbed Dusape § e § 96 e
- g
iy
PP e} SOGIEH B
o ——f — -

prose shwad

oY TIIITNTC N
1 \ Jn HH»
3- n\ -y DR SRV NN Sholey Y
) § ;ﬂ -

— 4§y

1
iy 3

[T SIS SN ST

- -\M,.‘Ih v

lllll g = e

b
I
I

"’1

v

B
. i
«
‘ i
e ]
«\w«&
<4
-4 11 *hmxm : z pes oan bnas|
: o e ol
o 1S e PR g L
= P i Sl fuend miwed Rt s 1
Py gosie go [TTS S2TE] weee e @
st bome pdniun Siyung Gua e
2 f
I
m f i
s9 9 S s o
. . |
TIIAVM . ,
VN N ORNRe .
LLPP0L AIGWAN 13YHD A3103ds ONI¥IAN0IS NIHM . , :
8 . ;S
. . M
4
| %
L) ¢ .H%
— - e - . e . r—_— L —— A&.ﬁﬂ
a - - N - “ W e e - -
oo

~ -
3
¥

-

»
10

L O

Yow

I3
)‘01 Fa

23
Y

a

o5
Y
-

3 g‘\\. :

Fos

B

=7
R

%
e

a5

il

v

gt

R o de T i




SRS e ) P LT 0 LA, g T T w2 R B P a ] T IS AT TG 3, LAl ST A 4 U VAP DTN e 35 (A mORAET 4 AR
. 4

4wy e
Wi
-5

AL TV

L 3

T Y T AR, R F00 W AR5 677 T e B e
*

X

* L4 ) -
. . ‘ v a
‘ ' . “
ST : : NN . 2 . ) §
. 8 °‘ON uoildeij Is3emsg X@Y IO uwniizoadg ¥y ayT-9. 0ansyy )
00€ 00Y 00§ 009 009 008 0001 ‘
Y3LIWOLOHIOYLIDIdS Pawws PSP EES PR ! fovey T TR
Pl BT SRS poves 3 b gty s o uy oy J
QAYVIINI o B FOETEIRES Ppoterans ppune Eesg sepat Prds: ooy Sy poven pbul twfr
ot Sbsuripuiotis tohs =3 i foam e e . phs PO .J.wﬂ i
P Srpboey? Eorottos Lrevs shees sz cH: S3] sans pma : e
‘ oS P : = i o2 feast re 2 Eem s re AL
i Mdeunjoag e e e e JE e Fpe e oo e e ot i o
wﬁ | R VR S G EEE N, o ey FEES: [ETES i) bt oot i HE) CRest R Es
mw : ,\N‘ﬁ.a)m;ﬂl ISAIVNY B Bl et o =y il @Wnu e B o M“ H.mw
Lo A e = e e e e
& { == = ,0w v riedete dedundof JEEEE) CHTELI 21
e | . e e e = o oo o gt S e e
; ’ PPt b P b SoSe 3 : Bt Eobys beduf KR EEuhs Pt PEtie thoty Lokt bon:
3 m e : I \..w 08 === g i.m.ux jEade Jatep: =5 a3 PeuR Faukt B o S RESSE EEESE kol
¢ . i) X> = : = . . B o e e e s B IO Jesoz
Wi . 7 m\_.zwrgou e — - . Mo..ﬁ“ﬂu.:h.q e e . M. L»“ ruat
3 - : St Bt IR BN R DSl TR TS sTEpE praaas { T
4 . .o : Y d or A [ S 1 Ses DR K-t I SUE STEEE IEEE SO
_hw , . . N . ;Ck NWA: POSIRANY e == - = ooy . i " vua.ul mhnr mlwxwmwuz = i ﬂml < vy wrm\ﬂ
g . .. NOILVEINIDNOD = —; o joise SEEEL oy paves o = Sates
: INIAOS 05 = . e e e e e e e e
i = . Srif P = S pesni e
__4 . T ww I.m.<m ,:.lvl‘ - “‘w.. . M -t o = Iy = ﬁm“u,‘ o..x.w
, .- o Peat guut s = ; [t 54 pet BaTes pun
. 9 it - = . e : s
PRSIy S — " I i POous Epe) b 1|M|.|;“ \l.w Hm\!huu
i - ey s i . f e ngey aet] Bkt upey | Resmvepal SVA 3o
; ) R e e S N et o s e | e 3. =\
% R e e P e T
s s == e T T e e e e e
t WNDNELS 1+ = um.f,nu..d T= 0wy le(%l- <=
i R e s e e =
i . 1050t Hoal = == e e e e ey HHESI I
m;, i - ~4 )22\«!- R L ok frvrmmtatutalll gl S p g St lutit Gdbinil) pudald POY PO
: 206N \A%Fwﬁmu e .\un..”,wm o IlﬂHnuHH, it bt uw.w.lm.. iy St St A l.-m!.“ .‘.ﬂw;n.
- 2V e e e
i 3 -19-090! a1va D e = ] e e e e
; QLblaonds 7 3= o e i B T e R B “
: I ONwnedzds TN e o RN = N5 N et ] 58 OO | PRSI O
. *« A ¢ 2 o7 gt 91 9L vl A it ot m

‘¥sn YINYO41TVD "NOL¥ININS

ONI St

e o

R

R R




R

s A

o

<Teny

s

A
VX FFa SRR T ATOR P RAAN AT AR S SRR

RS

P2y

5 St

ESRATES

v

g °"ON uOfF3oRI] I93BMAQ X(AY 3O umidadg Yi  * (Penurluc)) ayI-D 2an3Tg

WD 22SAINSAVIA

009 oozt

Y } { —
e 3 = e - 1 - + . N D -
; s 28, i Sesrgnaliit S su— et it rell diig— N P
jneeay T b— TITY T 1 . - N&*
e vad ; -z tt == i Tt e ==
[ g s a— ple E 1 — i
H-H 184 + s E
b ry 3 3 ———— —— - —_— [ — -— ——— ————
oy } - —
: 1. ) 4 .
" b * I T T T -_IZ P — T
— — T - —
b4 e bt I iy Sy =
: o fr— AT =iz ;
I e i e 34 m « - K
1
e — - gy - - r—— 3
ettt T — i PRSP SR —_— - St Suf—— s
s wa o i » T o T r P & el
fow nan 4 1 — -
. 3 4
&% buwt 1 § | 51 1
. Al + HHHT ¥
ot Sdinng usng } 1
o g wwers I . 1Tt LTI T T -
s peny T T s
fus bngnd Somde T3t
ﬂ - 4
¢ 3 t
; {
i
. . - P QA
t
. =es o = e | A
> + r f-e - —— $
T - e an +
i - dd 'y - R e I R e Sulbtntind
55 10000 PO Cai ; N 2 b BS
4 od- e i = e = o —— i
[oa swee + - ;1 re 1 { m
i Y FIy jawe i
o g vunes 1 . . 1 R === gy S, W waw
——1 ¥- ' - B s T att S S Eaetutst R
s T T IOVNE S SEY SHOES Qg St [y Py Sentibippuimmy
-+ - ettt e T B o LS T it fouial av0. v
£ < : o IS0 2N T | ey S
M + e d
- + - by bt "
h y - . e :
Tiid T T
jnuss e q TiT 1
1 It S i
T 3 e 1 ol
oS DOGET POupe S s Ht TTT iy | Foyd
T hobusts pungll Sl e dt e
i
S o1 10 % 881 T
3 i — i ¢
1] b - 1 3
e A
> $-par Fril K ey
18 HEH e
somad
fam.te =y puoarn
- jRee SR —la
o jaasgs }
Y e +
|84 S S0E RASE
8y jpdas Sbaad PREES
18 B0 AN A TN R0 0d Satat JETRd SOedd Shaad
pors nu 198 SEENE $EER sudsd fagey
T 1§ A RO0E SATHE PRERE pOS Y bund e
= pe jararvn poe
. Py S
riet —— - Sl ot fond Soch] tade: hnodn s
tr japad SUDGY SRO
poe opeey g8wng guae: 5558 Liet E2otd FISE: oo - T
&H ErET 25T Ss] 1aa e ekl oo Mot | PO e e e R ERS w i
- I~ A pOS SR} 4% Smead QS Gy SES Sl A S S - e
ittt T11 . - e $-—+ prommbaipriuhrbepiuigdy G QDS IS GG

6z 8t

ot

91 14! Tt il ot 6 8 (4 L T 7 (Y S
SNOADIW NI KIDNSSAYM

v VINSOHITYD ‘NOL¥Z NG &Z—.&Zwi:uhwz_ NYMO31 LLYAN ERWIN LIVAD AiD3S ONIZITUOIN NIHM

. N )

huereonreers

i ® LA L ey
el el i3

e B b
AR

L e s 14
I,\?ﬁ ki .}mm: S

AR G

s T S el i




;
4
&

i

23

=

e

SHIEmeN
EREIE

WA

-

£

R

=

=

33

s

RERTPES

i

8

00?1 <3t 0002

wnx3oadg ¥I

00¢sZ

RO I

*(Penuliuo)) @y1-0 2andpyg

£lle NS 0cov

e e 3
1
J ——d-
o 3 o =
v .
<
+ T
1
T s =
g JP + res
: A—t — =+
: e e

T s
B | i N ol

Y

4444 +§ 4+
SRGREAYNY

+4

4

Trq

= e R i Y T A

" - LT e A - [ by dbiplng gupmmms uyubeid
I« il - - - - - - . - -~ — - emmmed meed e ————
#4 edne < - v Paets Suwisind galmd
+ + T oL T -
)5 pu4 o e TSR T +="101
.n* T b } L. . RS syl
) & . .- - — o —— e e =
T e ju— 5 - P — ——— o ———f
¥
|44 e = . e - m——
71 5 g ——t——r - e gl g ol
e Jpg i e megme— — O S ot s Eooll Y
T J WGRp e e fmm e § —~
b g P ool R e il o —_—
% S T RS Gupapmiy S e IIIITTCL L. Y = o
11 s — RO A _— . U Gy S8
Awmﬂn ﬂ I|"||' - -
e e B I - - -—
i
 — - - .. . - - . - R S = om
T{i - Pem - - - - . B =
Isgapm |..||)|”.|l — e e ol I
rhut T T TN T i
- - [ — Tt - - P e L
wi Aw 1 = P ) 1 ——fl
: R or
1 P SR, TTEIE
T i LTI D
] I O PP A Sy Guune e gy

it
4

Sf——f-——f-~-}--

i

A e e e P

kS w4
. e
5
+ 1 1 — 1 84
e —— - — - -

]
T
an®)
4
n-q1

r
o L
e e e o et
p— — 111 | P e Sy ya Sy PSP B
I S Sl pacanad Govatded saald
1 T - e - - LU — .
: e I 09
3 Ty ol E =
H e — e - y hael e 4 - —.
RS ghu T+ > A - = =-%
e -4 py S ot A - --—
54 3 anid - = - treeeyT \qu.lnlu . T b S s "
+- -4y e g @ o S -—--p——— = LR LR S, Smeiet Sasstsisdu ON
4 T oy G - vk > Gunrh et & & —}oo:
i ) =i =
1 I ——"at + : " Shand Lk A
9% poar - ---- nquvm\v\i by t = 1= A"
40 gRAes it SR Y — ¥ — ot Duli SRR S
38 d3an B TR ¥ gy Died Syt oy s ot 4 Sodaih SR ag
T P T e e e e T
HH o 2l St S
4 G $ = ESTAR RS Frrd Saurad S snd eas = = Sohd S
gL L0 SERL St it ] e A T == SR DTN IR LY
55 FRERe Tz 33 it vired SE544 S IO
rrfes 13 p—~-: T = Erest JREat S
e 4 -—— e VSN ST Btup Spd Saraube) SR
o] 288 il red et Epeb e T ey MAAE l
g SRR S gl st it Saied St S depmistb el de i
AT o S S o o B s o T cot
35 i 3eal ol St S R ieuind ot ot st s e s

;]
]
O L4
i
w

NIBAVAA
LIS BN SIS LEDI3IS ONINIGROIN NIHM

€ . se

WS NI QUNN

WY

|

PR
A

-
a3
Akl o

{3
Y
hy

gl
B

v

13
+

=




i . -

. L]
- - ? -, I
!

T T G v AT O TR WD g T 8 WORET ¥ A0 e T 71 o 115 T G W e T R e AR T e 8 AT el SR A T S EE I S R TN D OIS SRR g T RN T AT 0P D A SR S 5 7 g e rw.._)n‘sufm...*
) - ﬂj
i

~ M . . ,
* ' 3

. - . . PN hin] . . e . .

: ) ] ) 8 °ON UuOT3doBa] aajema(g NQ.M Jo ghuum&m a1 (] NHﬁMHm |

;
00€ 00y 00§ 009 009 008 0001 Y
¥1IWOLOHAOBIDIAS B oo o = —= — : — }
aIYVvEdNI 0 et poads ..\.Ht..u.m 53 IPSRE REROE bamat - 3 »J_
MU0 _ EEEES et Db Pttt L EEE) et SR EeiE Eesbcin =y : !
e e Tl I TS TeIes toves tovns b= 1 ==
AR ISATVNY o e e ey EE g = i
07 Lot e e oo —— -
[ g Gebapion: Sulafiuids Seiuutt A B Duienh e SRk S Senmed S i
g g lantey S e e SRy s ptae S i
o e e e s g :
e e e - e :
. E : RS Pl P Foy e . RN e PR e e
™ SINZWWOD - E pres et oy e e = =
. . oy FF!HHUHHA..HUH.I‘. : ly ynd +
. . _ K] #7H e e e
’ T NOILVIINSDINOD e e e P —Eedes =
. . R St (et i o s s g S
- L IN3AI0S 0s SRR Cit et - ; o =
R— - R . SEESE T A A
-7 ’ . Hivd - reneal pomee! = e P e i | B
T N T 09 e L A L
e EE S S e e
- ON po— 4 1 T " & s .-m 11 ..
e EE Setapate S £ ;
FYNLONYLS & 3 = wal.\wﬂ. s % = ==
e IDINOS 08 == =
v 213G %) e e e e e S —] ,r
o5t VeI Lomz?szom 06 =———= = = e e 1
T o I 3dwv == _ = :
51 &00_' — = 4 T . ;i
z atva - = — ===
\\M(* >°2 m ool o o  Se{ Mg @ Sl GBS ¥ T—IY It —3—-—-11 + = i
L bk “ON WN¥1D3dS =i EEHE S £ o e o | S = o)
\w - oy ot ST oz 8t 9t o1 14! ot ot ¢
. ,rmw
VSN VINIOINYD ‘NOIESNING DN SINIw mg
- - ﬁ x ‘k‘
; et
: - - - = .




RN WALAE® PR Tl YT B0A Wi KU O mTE 0 A 0 W R 7

—
N T e e T

FEATON O i

009 009

T

g -ON uoF3Iveayg

TAITS SR TR G o

TR WA et

193em9g XY 30 wmaidads ¥I

R T T o oL T T

WD YIIWNANIAVM

00Z1 oovl

TR

AL

By TR P 3 RO o R P T IR

) Shek P L R

* (Panur3uo)) (UGI~D 2IndEy

1 T s N
N s a revos W v o s 1 3 ; 2 AT L
s ot B g AN BS SRS hote b ] e 1 s oL .
@l + + m—r. i1 3 rdbnt § - o —
&
- Py + Pl M
o B ; =
_,..K, r — T +
* :
- o T {
by ' A —pa-ey 313 1
). ¥ fo 4
m,m.,; : $ 2 b 1
4 Y : FN—=
M 1 : pu Py o o X
1 - .- - - R Es
:h. T e - i e e b e 4 —————————— _
' L 3
i - = + == .= [y 1

2R

i
gt

X
- -4

by

3
3.
1

e ——p—————— § — —— - = e

|
== W
| w.

!
|
i
|
i

‘ [ Sabigtipaany — 43 g Sovtuine 1 sllmp— t
1 P bf < ¢
PPy e S S T
. - - ppud: ' MWHM par [ Pug Shg S St ¥ A8 b4 ez - i -
! it o0 z 4 S0RS bogny SHney i ST gy ¥ Suush gu J -
- [ E e nl Mhat sahat DUOnd W||1b“HH” H.“”“ ]‘M\ — !Is* lll\-v” . m— HI —— ————
LAY (LN FRER S B — -
B St e 1 - R , 41 i SEbFS SEFS SREN {— - lul.u.‘.l-.m,ww it it Dttt S-S sttt e —————
Tt RS SR iR S ST iy S
SEPUN POy [y perpg . s -
; = e WHRS T T = : Mn gl Rty gt St o et - -
; g e S DSl soded Ratere Y. TI Sl Spinl Sl Gpn i e—— .
.3u 4 4 —— S e
‘_ - o T
% = reasas: bt fi E eranand At B
!

L1
[V
PPy
Rea
it
i
jat
¥
4
=3
M

3 i B TN e e e e

auns

¥
<
i1

v

A B

49 = 3 b g o - PR 22
e S sree . . (33 oo b SCEL 1Rt S e R etk s e ——
2 gt . (s nake  food Saad bu g i e o = :
g e :
. Pogus puwrs pued e e ———
PIS TN FUNDE S - T { oo T

&
I
E

£
A

A
fisay

M -
S RN -
OAPENEN RS T 1L
SV 2 2
GhrdeEt St
,52. panrd qu"&?

N
; re
2

3

Y

RS ui . X1 g PRODE DOGM SODNY
iy T L1350, S PRy FORLS SENeL PR R St ST T T . .
4 - -
§ BEST SO | 1y PG Sty St PP < — -
s T Rg e HEue potd lmtllr‘l.nv Pl
e 4 . - R Bedun . g u ‘
. n por | e N 7, = gy up— .I!|ll.||.r!‘.lu‘a
= 3 AW A gt g Supmm =
e feaessrae 8 T3Pt Eesesess] bwety Eetasie TN Aa L e T ot
il 81 b - —_ — f.v.
+ RS gt e S—
T e 3 3 ¥
19 $04 Tt T - R
o s Rae: IS U I ool SO Sbmns Sl
—
1 T T =
e T T r 4
128 e %8 dunnd Sas st Gunde o w b
e 188§ T PRRGOBDGAS St QU == - Z
+ 5t . e - —— —— - - —————
R pues )4
jORNE BT T PO
it o St St B 15 GENEY bt S $ PO
:u ; “FW» s SEReY o o e e $ . = .
+ 4 ., —em - - e o —— et S 71 e e e A e = - ——
e B s —rm . Hir ABGOSGRINY Sty SHmEpaaiui U hepmppnsutnns Gumpusbutniib A
Lo o4 IR E BUEng (uned bt Sutatitiel Sudalbmpnbumind SRSEpe SR ST
pp— SO ST S [ - e o - — = - -
- + LS O PRONE o g p—e—— D s GuBau o om ey = o g e - e -
= ok PO S Tl ¢ t b1 - -

1

. ven

L XY
+

YINIQINYD ‘NOLI3IING

(W

s9

SNOUDIW NI HIONTBAYM . .

SINT SINIWNRISNT NYWID33

LIPS WO AVHD 230305 INASTRCIA NSt

- -




WFETRRIG G AW AL IR B T T T A

- - - = e e e e -y wam =

8 °ON uofideag 1938ASQ XQ¥ 3O tmagdadg §I ~° (PONUTIU0Y) AST-D AnSTJ L

000T o]s]e14 005z ooot 00S€E piote) 4

!
i

g o bod o dotd
!

ot s i ot T

- - — — e 37
i e o s TS SR S S Sivel e gongntt e Suvid (gt S S T R EE BN
= R T e s e e e e e |

¢
gy
il
()
[l
!
v
|
il
!
.
!
|
+
!
e
il
i
[
[}

< 1 — N [ " N
> -1

-+ $4-t §

-1
I

: e e e T ‘
+ + ¥ it} piust S84 O SHOAS SRad Subipdg Sty SOy Sippuit St gty SO P m - E
ywl o b4 it SUg Sid Od r DS Sy Sy ponpendy inipiiiu St 2z K
= : ! f

) ¢ e

0
o
O i
w

“,; P
v

n

-

n

™

™

n

™~

FEAVM ; ‘ . . .
: . . - ’ v N GLNe
LLYPOL ATCWAN JAVHD R4DI34S ONITIQUOIE NIHM "




o —— T T T T T TR R TR R T R v Wi § e T Rk N
R 1 TS P ST A % P S S € EEar g oo - W 1
M . v ? . ! i
~ . i
. . . . v . : w
I - - .- - S - - - T ) - [

00c 00y 00§ 009 009 008 ooor - J

¥31IWOLOHIOYID3dS T s s e Ere s e mmm T e 3
GIBVEINI o 1 j3estbertl toRRebEset Eongneattis 1 SRSl Asfnn patte pecherele] but

et
et
Ut
S8 v e
oit
+
jouy
[ges
oy
pees
e
o
4
o
e fibbite
*
Py
.
;e
10
13
AL
e
4
+ 14

r4

i

i)
At

:mEquw — $SSEE EECTTeRb el SEEEEECSPL BT 3 s
poSe 1fadis vigeed 4 < b Bt i Y
® m ot F351 Sepes BYCT .hm [soet $5= pas pyums pless toyds MRS s

el 944
s s feasodiesifedeidenaidsidoadsd b4 T4 s we Db yS PyA poass PRatt
SO SURE SoUUS PUDS SIS FERPS DOTES Rptne [PEERGrisd SEDES Rende 831 uga bk boday SHp Sy wbii
13594 M 1303300341133 LY 3HH et fnloteing puRS S o gug Sgbns wa iy sy SR Subpl e,
ot e T
ﬂ ISATVNY STl BEetbeaet bobsatots] [E ey ey Ty T f e firnins
hd T2 ¢ pos § 91 10f SR OES oY : pollis pebne il S e s oo 5 & ot shs
1 PEEe] Exhes Sopbt BRE oS pus s paan: pises it =i ot eues gapeieied
oz [T e Y = T R
T e el LRt Lol ot Lo s s oohs bakes g Pov ey Pt R ol § e L LR oL R |
P PR e L e b s B it Poaae e S il [SOGGeE P i et el Ll eeet {
.23 »t#fa;ﬁ. [Syoghases bt 133 : 7 pgogobne § I 0 PR oy ,
bt ‘
-+ ded Pes [+~ 4 ) s .
jpo3s buoas kodold Ebirds bhwnh ghe 1433 1 } NS SRR § 8 o5 | pavwe 2y o
SPONS DRSNS DERFY e .T‘m + +44 i+ - o « [ panus e o~
Oﬂ PR PRGES PEGSY Siyeing - i S - e P o
-~ 4
N X IEEE 1o + -4 4daia Y ey —t ps P p
ot 00t bobrs SEO0E SESUE SR EE sovg thabul Spuesoyhl bl avy sughy brbet hotriy i Paes, feaes ruHulh&... C ok
<33 pouss [t Sl D SORGD e ¢ 5 b 1ge pgus ponad "
. vt bbby i ng 2 ERNES IEXLSEONTS ERs ove cooos O
. : : Y
- . JEVO Sbe BINGYN § e [PRPS pou - Tad e PO Pore s el g LG
SINIWWOD = R iR aer STESyS tevey s es sepa seyes ey ey ree ol
] ve - ry 4 4 -+ - -

op 12532 333

+
H
+
B
:
oo
i
I
11
i
i
il
IS T
138
[iLs
1§
Py
it
!
'
.
!
]
.3
DQ‘
,\‘:-gb
]

»c.% 3dSVHd JEEES PEt=s ECpas Fonscarret fonex fabed Eoes: 1 joms stausangl sbusy 0} 185 CESEyREuIRRND
. §oe0t povtispnad Hiabs tonpl pruabn Fiwat 3501 e Jass, tos Sl aiee od o5 Debes nhEg JUFY 1
. .- - NOILVYINIDNOD [Beys Sore Loegl Pote Ty . 4o = 35508 Eeet by [y fuvaat s ENIRE VLD
. Eagel [Eaws seesh bepgs g - B it Ty TIEe ey B G Potea CobSRNNPRNE [
- - Oﬂ e e sadid 4p - e—— - et~ abil - el edites | NEanebthr 0 o« UM Sy < .tyﬂv
<. ———— g * : -
’ : . . INIAI0S SPONS FePes uth pu 4 ;M.»f “IvaI( 2] - -t .iHHTIQ MH.ML - \ ‘xw .\w
. - ©- ISE5S seunt EEows rau! 8! - S St Eve prgadtuna Suf 1 iy el
- ww - Yd S Ses t . . 0 . S Dt et L e voend
. HL n..w¢ Ly * 3 Nf . 4 o o - .VWM M. . e..
. . . 09 f== b {34 i - Fi==47 m & o0 g s pnapd 35 S 1y o [N \.Nv
e . - Sots pesssoeepd re 112 e o mad pule (R asB oyt o3 f 5ot U gt {1 4ol SO w,m
i [STTS [IUTs PR IRy [ g £ S @ Sy e i e 91 "t
soweq sostiseant b e i Trotd v v s | o b e S fgabs suuts SEo :
¥4 : as e > 1 -
: 0L == Egs S it EteCubes PUTEs Sobe: Siupen pubgs magl pus-
,,%._,, STt CERRt Foues JbeY: ! ,"..rH | ayx!.xrul pSguy nuthgs x..n:LLm. H.y.uw“‘ Hﬂ!tul‘ﬂ.l.i.uw
b r t ey — + s tns > Sy S
¥ WNIONYLS BEae Soczeesas tign: ege L s pey, Tt ke FW;JHH.@%\#.\./\M
£ 3 s 1 11 T F 1. gt pngs buuh by s sl ¥ 00 $5u
t SgQC% NVQ 33¥N0S 08 =t ETses S e it fas B
. Hatr Ht B Nt £ So¥ pados dlin o= Tz
S ZLheM oy e sesil reae X1 : LN e SO
“ s Smets & fasas PR e gy owmny gy Fpe
& Wdomz_ «3:0 06 — —— L. [l DAOiuth Sumarer Sumgis sduon Suiba R
A - AWYS ood Shabe Spybe e Grpegy iy ppaghs pobes 0
. I‘J.&ljmz. wy : 213 o S
3, @ - 7nCQ ik pen! =s] o Pty ool gomioar OIS oot BEEY ]
Y e ppwes i . Tl

; .d;:ozw 3iva oo_m =E

T ) 4
| 1 rive i

3 -OZiD“GW&W X - -
: \ON&\N oy ot S 0z 8t 91t ot -~ vl 1 Lt ot -

‘vafd YINIOIITIYD ‘NOLXINING “INI SIN

[P— - T P . e PRI [em— i — [pm—— e = e = PR——




g L

L TR

Rt

it . -'. g °*ON UOF3IOBI4 J23BAIQ ¥@ JO wniazoads ¥I *(ponuriuo)d) a9l-D 2anBrg -

: WD Y38WNANIAVAA

i X
:
i ~ .oy ~ .
-00S 009 (+]3174 008 0001 oozt oovi Ciot <El CcsZ
¥
, ry Y — + -
- - ohs T T 3 + 4
: =T 3 1 S S =
—_—t 1 I HHH- (PR EE LR Pl I
W ’ +-+ -4
e iRnRE oy TR LI bl T Foonl Couts St o Sy “
re e nt oy anus. o S — s A v
wm yr T rwen 18 53¢ e e e S i ) ¢
¥ + e 3 + St} MY SUpRED IS WY P X + s —_— —— i
? i t T FEEBY S b S ae ad W ¥ i 2 N
¥ rhaet — 3 . 44 : 4 M e £ Y + — M
. d-f b i - Sefd hd X b % 'y
re pymy T Y «
§ ooy SeSwl 31 ESSE] SEane Chbs T ned SRERS RS0d Ebs Sonust Eay oy peay 88 Entme < : Iz
_H + rut + R N P B Y R TR - < ——— . - M i e et i :
«M_ e s sasgesepsass SEEFE DU PUGIE S e e e : I == . ;
+ T " 15 o8 vy = P p— )
: ; e ESs3senss tanos F5at [Eas cupad Sobas sades ¢4 | kg Sosmany | I
i Al + 4 ¢ + - - b — -
m S pwe s 53 o824 puses RSAES Doy PSS fugey SPaat ¥ shes e Sawitn m) § BN ve— — '
yory sy sawes I IR Tl et O e — —
. I Bl phbad SORu SOD Supad S PO S 1y T D0 DT oo
o B + P DU T EEE T X - -— R ] e e = e e - —— ’
mw — .W : - - 188 B !No\,r I3 32 2 hand bad vasnd M ﬂ T ToTLonToo Tt I
3 = + e 30q SEETE STpEd Poval o S poens 1 -
3 01 11 T o.cvvﬂ. S0 DOl SIS S gl + i
3 . 183 ana oG ad PRASS SPIHPE Py NS Su—
4 —— — r powed pumwe puwwae puwes § i gug 1 ]
RS31 S92 S .. iy JOaad ESas b Fapds § ey = ¥
e pows IS4 dudeg Sundi joved Sanad spout body Il TP o g8 e S S
wad. e n. H ” n n - . . a1 + Pw T P e tdtfbet i § o —— - e g e~ - - - e e e—-—
+ - - —r - - e B e e i — .
4 ; TR . . 11 i 2 P03 FEreS SOOTE L ¥ { Sotd Pinge o 13 .
! b 4 - i & — e e e et e .
i =t toulagiuns sane: 5 054 PUSHE SRS O el Sulid fniny | mug § prinmes § S
’ 4o P PO R - - . P GEEpS
i e pe - G4 + i T SN SN S PN SEPUY R P ..lrl.r ——— —— - N — e
b 13 — 3 PO DOy QU (U SN SN — 4 —— =
w : 1 T . i 9gkeansd nesss 53 94 bovaug Sodal & WS Senel i Dl maiun :
, YUe oul " . X3 y Y PP SHPBE PHNEY & SDOR GEHOY R 2§ (NN W " -
i S5 Een s swiay boue] . . s delinssd ss: £3 128 roits STt § SRS susal P to soma | pror puiuat =
aﬂ BepEs S8 oas Sames mi . 1 92auaad Sake g P Fetedovesd | Fopesuesy (g Sptancy ) toept s e :
- 4 - g . P SN T IEE etk T S —— oy a— — -
m ity — . 1 NSEeRsy be . Do 3 [ - r*‘ — Al .
) g + v (g SO PO G DRy S S
i roa. ¢ 22200 S00! . 32 yi .4 auy-o .va T } T ¢ =
)e + Fwt B + + doeeBe foghpef - - .
i s . . it ot 4 1 X i 3
L sota YESEEEOL s 1388 $0e 84 sol vl ouund iy b0 i rode by | A~y 3 : 1
o Veid e 593 e SOGEY Y PPt Y S p - b—% -
\
< - - - - B e B -
h e hagses: . Sot igimy 13 hﬁ.v LrMHu \ T »mm I .
- X 33 e - e
'y frtd = ’ 1§ b sus S30¢ $SSES Aoee : o + s
! s prmm £ . : Sees 12553 B et aar ) et byt b -y e .
* IRV Pt JEuRY 98 B0 b9 i : 1
wm ey SDOEE B Y INS NS I B8S [SOSY YR OGS PRON o — =T
e g PGy neee ey gy puma
‘ TS Seaes syzes 233 ¢ 5ao: 1 [sei s TS 1
1 vy suavAsend Frars st Tt M5 ¥ 333 Phies Hy [T Seee e { o e gt
B 'y 3 ne -4+ referratre-
re g 198 PRORY ppous Y -
= 1 T BB N I3 i . 49 — i — z
Thoe RS UL ATRAE OO + N N ol poos & prmsstmint
£ spun 0 i trt o 58 ¥ 00 (500 z NI I
3 p & Foes fotyotsoer peper gt ey - CISETTNN o e
—}+ rHrfeiet T i = l!im pamet Gupsien S e - = pubiiostege
1 + Tt Jn g 9 J«”: [y =7 Jﬂ ]
t L
$a - 4 e b e B b P e e n g e Wt ——— i ——— e P ——— e = g — -
: + 14 smaws s a8y ) gut e jppnd & St } ekt et
wa - 2} b4 #s 1 ey AP SRS Py § —— P e
ki - 3 e i by PROSE SOOOE SUMPRS QI S A s ST\ |
*
_“ o+ p— T : o IINIEE R et aymmpe 7 - ;
M OB nS raoes Do g ad i ¢4 TIIITSIToT L ST
¥ + Trr
_u 81 ﬂq T e s wfom PG aefaly Sbiabupmriincul St TTTIIIIT pay }
et 4 e O R E Bl S ————— Eattaad —— = ———— g - . e
; T Iege $ouT T 15004 pinintd epuiivg m il .z |
: It : S @A i PRGOS Sdgpu b TILITI IITTTITTT .l
o T +s >t 1 ke ooy SR Gl S LS LTI R, ;
T e e e —— ——— e o s - - - -
: : = Ty oo T Tt o | .o,
s By Ba SRR erfopromt-- ¥—F . e -~ = m— A
i - jad ‘n tos foool ot 9 ¥ b ¥=-§ z = j
i N -
: o1 L s'9 9 $s S .
z oz 8L 9! 9t ,
i .
_ SNOADIW NI HIONIBAVYM
vsn VINIOZ1TVD ‘NOL¥31INS “ONI SINIWNELSNI NYWXO3e R FIQL JMIWNN LEACD A4ORS INBQACTY NIHM




g °ON uof1d%aj I93BA3Q X@ 3JO wnaloads ¥uI

“*(penurauo)) a9rT-d

e fong T

23

Bresy;

o e el i ol ~ 1 Ok

e g

hwa o2

LLPPOL FIEWNN JBVHD A41D34S ONI¥ICUOIT NIHM

PO n
0091 L.lt oC
| T 1S
i ——
5 1 3 + -7
T 3 1 3 9
.
- T
L 7
I e
+ 3
! t
1
x T
e
1 3 3 1 T
LY T ¥ T T ) n
e od s ety gy
: 1
: 1 - g
T
1 Y —_—
3 P up
gt o g s & b 3 iowamh Guiniynot sl gum——
3 e
'8!
“*%ll» 17 1 } -
)} I8 !
i 1
T
rm T p—— T
17 - - i
i Y
¢ : s o 1
1 ) B 91 = 3
¥ s 1 I
) §
T
*r —
3 H : e s S S S-S —
4 1 3 I )
y > 1 - -
4 T
. W 4 X ¥ 4 3 + 3
X \ 3 H + e 1
\
1
1
3 3. 1
f &
{ t
T e
- ¥ —+ T . z
4 -
> + 1 f—
¥ - 17
+ 4 . { +4
P o 33 44 e
- T -
y— 4 ry P
y o 3 3 — . ¢
e LA ' Y-
= 1 a 11 : ')f‘\nlf =
b e + octWWl
1 : T =
+
T = 1 e e
re raay 4 e ——f
1 1+ —— ¥ T b N Suiepand Sobung gt
L &
>t t Y e .
T
L8 $- - — —
T 1 + pSui) Qi
1t :
B4 g8 po PR Gt
T be ¥ SITyLIL.
Tt M —— e f o -
T ol b4 i maining Sepuip ey Setul
4 o < ¥ S il S} dutnd
T yooe| B QUupte Suut Sty S Pl
it T
T ry T=% PRl Quua Gupund Gupe
e 1 = ERAS Sgapid P SR
- 1 Pl g POl gl
+ 3 pu g guppey SO <
P e e e el ] PO 3
) ¢ ¥ Py Qi Qi
& ¥ EY TR Bt
o o
7 §T

W'S'N NI QAN

«
TN
£33

i

4ty

3

¥

\';‘i
g B
s




; e P ) T e
A KRS 2t P Wit ARSI VXS A S Al R S AR i

it Lot i ot
L T 4 JEN T A T TR PR

T TR R o, s e o

By S
S50 TR

- ry
» o
AERRTS

M

FIGURES C-1E to C-3E

sy

i

e e o e Denn

RC CHROMATOGRAMS OF CYCLOHEXANONE DISTILLATES

' 1
1

Ea——— - o [——— wam - . -

[eSt—— [N, ——— JT—

P Kbk oiaet AR 4 T N Wit b et R s ¥ mmas el - -

Paces 160 to 163

~
-

- e g e e e =
.
e
e,
25 .
S

s "11’:" "?:
3B
TR

e
Y

M

i

. v 8.t e S0 gl
e N R Ut S D

4

1 , Ml % of A FT R EXTN
FRAT Ty CP R D SRR AT

\ 3




e S T b R R L e e e e e R R A R 7 TR 2N TEA

R ORI IRY SRR e R

s

m -
1 “f‘_

%00 LBL3{UI-UOLIRLL}IS}Q SUOURXIYOLIAD JO WeaBOJewoUy) 39 “3L-) 3unbid |

H

o] S, .
1 b
:
N '

4

- - '

: : P

=3

]
[
!
ou s
Toa -
z
,-.,g‘;‘

3

18

2,

|
T

!
P
P A

&

e B K4 - lul.u.».plll. -- = e v e o ot e .._..xn.ﬁ
'

e

TOTSRAUSTAY 207  4TEANG YoTse
Y Y cuorsenuass ka4

!

]
]
]
s
: -
\
P
1
1
-
i
S el i
1
oy
=
SO

——— s

Ua
Ol ¥ :a®mE 2973TIEY

i | i TR QT - SWRD TRWNI Loy
] . fer o 20062 ©% D09 - WO pecd
P~ : SoCl2 0% Tyt - e "
3 -7 : 0°7  IelID 3T
~ = -t : swesfoxg  :dmdl wAnTEL
’ '(r—/u\—\ - o062 EREI TTOITER
! ~_ = - - - .. -
o [ H . ZeI8E  -dmbo Svaidiwl
- g ! Sttt .H..n.l\no —OTImTl .
- iy ! P £Is¢ 3 S
T ) LI eN Lyl
— ¥ SLLTY-L eSeseEeITy

weLr ~mers’ UD Ll -




D T e T T eI T

P

T
t

.
¢ !
T

|

.ml —

!

11y

lm .

ot 1 -

2 Al

il e £

[V

{qs%. 0g-0%) o £6 non
19995 SIS °'CC L EfT X 47
IO SWLI | G

sIammIey *3 °o

T I T e e A

g0l LBULY - UOLFRL}3SL0 UOURXBYO|IA) JO WeuSOJRmoAy) 99 *3z-) 24nbyL4

sonzsiu

ooy = e
=TIITS

deT %,

temmTer,
20397

je

e -

2

b ety




VR ] PR TG TRy W TR VR PR WR Y
i Ry i i

UL Butupewsy SNpLsay - uoL1e[(13SLg Suouexay

B SR ——

el

v
1
i

i ae e

S SO S

4

E;‘:‘g&fﬁ

" T P S

s

e

SIFRTRIVE *g -

F wa

=

ATy vy M

S

R

2

A L a4 e
D

UoLlei)13S4g wasy Asel
0[24) 40 weusbog ewouyy J9_..73€-0 8unb4

<
o4
10

CEESE

[
&
s
!

e

IX]
55

Seneolus
Joga3Ta

ORI g

WERUNAT B LAk PTRRATH et E Mg

/r

K

PRI

P )

3
C iR,
e,

A

T
ikt

S ety
&

N

va

2
X
Fe
E:
g R

.
s

5
TN

A
R TR
R R R Ty

x
o
%Y
-
N7

.
e




AT o

TR

i

R
Vi il
Hat

s
5
£
25
%
-{
=3
=
=
-

t
i
i
4
4
v
[
t

S

e ot e T T e W e s SR o
B e e i I s e
R

25 Copies

4 Copies

12 Copies

1 Copy

1 Copy

1 Copy

DOCUMENT DISTRIBUTION LIST

e S, AR, SRR PR b

Commander

US Army Medical Bioengineering
Research and Development Laboratory
ATTN: SGRD-UEG

Fort Detrick, Frederick, MD 21701

HGDA (SGRD-AJ)
Fort Detrick
Frederick, MD 21701

Defense Technical Information Center (DTIC)
ATTN: DTIC-DDA

Cameron Station

Alexandria, Virginia 22314

Dean

School of Medicine

UniTormed Services University of the
Health Sciences

4301 Jones Bridge Road

Bethesda, Maryland 20014

Superintendent

Academy of Health Sciences, US Army
ATTN: AHS-COM

Fort Sam Houston, Texas 78234

Librarian :
US Army Medical Bioengineering :
Research and Development Laboratory ;
ATTN: SGRD-UBD-A 3
Fort Detrick :
Frederick, Md. 21701 ;

H




